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3 paper the last seven years the explanation of 
the tendency to hemorrhage in diseases of the 
liver and biliary tract has been established, and sat- 
isfactory prophylactic measures are now available 
for patients with obstructive jaundice or biliary fis- 
tula. The maintenance of normal plasma pro- 
thrombin depends on an adequate supply and ab- 
sorption of vitamin K. The actual relation between 
vitamin K and prothrombin formation is not clear, 
but it is known that prothrombin is formed in the 
liver, and that hypoprothr may result 
from lack of vitamin K, deficient apatien of 
the vitamin or gross damage to the liver paren- 
chyma. In =. jaundice or biliary fistula 
the primary defect is in absorption, since vitamin 
is not absorbed when bile salts are absent from 


bin, and when this deficiency is serious there is a 
risk of hemorrhage following operation. The 
can be corrected i 


of bile salts, but this is a 
The 


naphthoquinone derivatives. There are two nat- 
urally occurring vitamins. Vitamin Ki derived 
from alfalfa, is 2-methyl-3-phytyl-l, 
vitamin Ke, derived from putrefied 
meal, is 2, 3-difarnesyl-1,4-naphthoquinone. The 
phytyl and farnesyl side chains in these substances 
are not connected with their biologic activity, and 
several simpler naphthoquinones are as effective 
as the natural vitamins, or even more so. Ap- 
parently the most active analogue is 2-methyl-l, 
4-naphthoquinone, which is available for therapeu- 
tic use. 


It has been established that estimations of plasma 
prothrombin often give warning of the risk of 
postoperative in cases in which there 


*From the Department of Pathology, the Medical School, King’s College, 
and the Royal Victoria Infirmary, Newcastle-upon-Tyne, England. 


is no spontaneous hemorrhage, and no abnor. 
mality in coagulation time or bleeding time. The 
estimation of prothrombin is therefore a useful 
clinical test, as showing when prophylactic treat- 
ment is necessary. However, there is usually a 
fall in plasma prothrombin following operations 
on the biliary tract, so that a normal value before 

tion does not necessarily exclude risk. Prob- 


the main factor in this postoperative fall is 
manipulation of the liver (Lord* and Cullen, 
Ziffren, Gibson and Smith’). 

In diseases of the liver associated with gross 
damage to the hepatic parenchyma, hypopro- 
thrombinemia is of common occurrence, and is 
due not only to the defective 


in does not rise in response 
to treatment with the vitamin. It is therefore nec- 


has been reviewed by Brinkhous* and by 
Butt and Snell.* Recently numerous other authors 
have confirmed and extended observations on all 
the important points. Macfie, Bacharach and 
Chance® reported the successful use of 2-methyl- 
hypopr ructive 
and numerous authors** have reported 
experience with this and with other naphthoqui- 
none derivatives, which confirms the effectiveness 
of the treatment in obstructive jaundice and its 
hepatic parenchyma 
Methods for the estimation of plasma prothrom- 
bin fall into two categories — one-stage and two- 
stage technic. The one-stage type was introduced 
by Quick (Quick, Stanley-Brown and Bancroft"® 
and Quick**) and has been popular on account of 


from absence of bile from the intestine, but also 
to failure of the liver to manufacture prothrombin 
intestine. nerelor large proporuonm oO: when vitamin K is available. In such cases 
essary to bear in mind the possibility of associated 
liver disease in patients requiring operations on 
relatively process. the biliary tract. 
The evidence by which these facts were estab- 


266 
its simplicity. It depends on the time taken to 
form a clot when suitable amounts of calcium 
and thromboplastin are added to plasma. Dur- 
ing the short time required for coagulation, only 
a very small proportion of the plasma prothrom- 
bin is converted into thrombin; the clotting time 
depends on the rate of thrombin formation. The 
rate of formation of thrombin depends on the pro- 
thrombin titer, and the clotting times obtained with 
any given plasma can be expressed in terms of pro- 
thrombin titers by comparison with a calibration 
curve based on serial dilutions of normal plasma. 
There have been many modifications of the one- 
stage procedure, some designed to give a rapid 
and simple means of detecting serious 

bin deficiency, and others aiming at greater ac- 
curacy. For the maximum accuracy it 1s essential 
to use serial dilutions not only of the normal stand- 
ard plasma but also of the plasma to be tested. 
Careful standardization of thromboplastin is also 
necessary. All methods of the one-stage type are, 
however, open to the objection that they are 
based on the rate of formation of thrombin from 
prothrombin, and that this may be affected by 
other factors besides the prothrombin titer. These 
other factors are especially important when com- 
parisons are made between different species, or 
between infants and adults. 

This difficulty is avoided in the two-stage method 
introduced by Warner and his associates (Warner, 
Brinkhous and Smith”? and Smith, Warner and 
Brinkhous**). In this method the plasma, in high 
dilution, is treated with calcium and thrombo- 
plastin and incubated until thrombin activity is 
maximal. The thrombin formed is then estimated 
from the time taken for formation of a clot with 
added fibrinogen. This is much more satisfac- 
tory in principle than the one-stage method. The 
factors involved in it have been studied by me**: ** 
and a modification described. 

The present paper describes experience with the 
two-stage method of estimating plasma prothrom- 
bin in obstructive jaundice and diseases of the 
liver. Its main contribution to the subject is addi- 
tional evidence concerning the incidence of hypo- 
prothrombinemia in these conditions, based on 
an accurate technic. There are also examples of 
the correction of the prothrombin deficiency by 
treatment in cases of obstructive jaundice, and the 
lack of response in liver diseases. Plasma phospha- 
tase has been estimated in a large proportion of 
the cases by the method of Jenner and Kay, and 
in some cases the diagnosis was assisted by the 
use of the levulose tolerance test, with analyses 


of blood levulose (Herbert?*) . 
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REsuLts 
Biliary Obstruction 

In all, 79 cases of obstructive jaundice have been 
examined. In 18 of these the jaundice was only 
slight, with the serum bilirubin not more than 2.4 
mg. per 100 cc., and among these there were only 
3 cases of prothrombin deficiency. These showed 
prothrombin titers of 68, 73 and 74 per cent of the 
normal average (normal range, 80 to 120 per 
cent of normal average). There were also 10 cases 
that were first examined after treatment had 
begun. Although some of these will be referred 
to later, they are excluded from the main table. 

The remaining 51 cases, with moderate or in- 
tense jaundice, are described in Table 1. The 
prothrombin titers are those found before treat- 
ment was given. They were normal in only 16 
cases, the remainder being between 50 and 80 
per cent of normal in 19 cases, and less than 50 
per cent of normal in 16 cases. 

There is no regular correlation in this group 
between serum bilirubin and prothrombin, or 
between phosphatase and prothrombin. Although, 
in general, severe and long-standing biliary ob- 
struction tends to yield the highest phosphatase 
and lowest prothrombin titers, there is no constant 
association between high phosphatase and low 
prothrombin in single cases. Close correlation 
could hardly be expected, because even if the se- 
verity and duration of obstruction were the only 
factors affecting the rise in phosphatase (which is 
uncertain), the prothrombin would be affected also 
by other factors. There may have been coinci- 
dental liver damage in some cases, and variations 
in the vitamin K intake may have had some 
effect where obstruction was partial or intermit- 
tent and absorption not entirely suppressed. 

There is a definite relation between the pro- 
thrombin titer and the duration of obstruction. 
This point is best shown by considering obstruc- 
tion due to malignant disease, since in these cases 
it was persistent. Malignant disease was the cause 
of obstruction in Cases 9 to 41, inclusive, which 
are listed in Table 1 in order of the duration of 
jaundice. They may be conveniently considered 
in two groups — one of 19 cases in which jaundice 
had been present for not more than four wecks, 
and one of 14 cases with longer duration of jaun- 
dice. The range of prothrombin titers in the first 
group is 31 to 119 per cent of normal, with an 
average of 76 per cent. That in the second group 
is 14 to 76 per cent of normal, with an average 
of 45 per cent. In the first group, 8 of the 19 
cases showed normal values, and only 4 had values 
below 50 per cent of normal, whereas in the sec- 
ond group none were normal and 10 of the 
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14 cases showed titers below 50 per cent. Thus, Treatment. At the of the present 
Taste |. Summary of Data in Cases with Biliary Obstruction. 
PiasMa PiasMaA PiasMa CON+IRMATION 
Case No. AcE Dircrosts But- Pro- oF 
RUBIN® THROMBIN TASE J Daacnosts 
yr. mg./100 % units 
1 9 Gallstones 48 80 3.1 1 day Operation 
2 57 Gallstones 3.2 84 Operation 
3 47 Gallstones 3.2 119 16.2 5 days Operation 
4 55 Gallstones 64 so ~ 10 days Operation 
5 68 Stone in commen duct 84 68 - 14 days Operation 
6 9 Gallstones: fistula between gall bladder and colon 3.2 62 37.0 14 days Operation 
? 63 Stone in common duct 8.0 70 46.2 13 wk. Operation 
(intermittent) 
8 68 Gallstones and early carcinoma of gall bladder 144 24 50.4 10 wk. Operation 
” 67 Carcinoma 4.8 108 13.8 3 days Clinical data 
64 97 13 days 
10 53 Carcinoma of gall bladder 8.6 VF 9.5 4 days Operation 
il 7 Carcinoma of stomach 48 31 83.0 7 days Postmortem 
12 él Carcinoma of pancreas 14.0 87 32.7 10 days Operation 
13 65 Carcinoma of pancreas 16.0 J 22.0 2 wk. Operation 
14 62 Secondary carcinoma of liver 42 59 18.0 2 wk. Clinical data 
15 ; Carcinoma of gall bladder 7.2 59 29.4 2 wk. Operation 
16 42 Carcinoma of pancreas 24 3 414 2 wk. Operation 
17 46 Carcinoma of stomach and liver 96 72 45.6 2 wk. Postmortem 
18 a Carcinoma of pancreas 16.8 91 28.2 16 days Operation 
19 60 Carcinoma of gall bladder and liver 8.0 7 - 3 wk. Operation 
20 74 Carcinoma of pancreas 64 57 78 3 wk. Clinical data 
7 18.0 8 wk. 
21 54 Carcinoma of ampulla of Vater 12.8 63 10.2 4 wk. Operation 
22 51 Carcinoma of pancreas 6.0 . >) 24.0 4 wk. Operation 
23 82 Carcinoma of ampulla of Vater 2 76 26.4 4 wk. Operation 
24 65 Carcinoma of pancreas 14.4 113 39.2 4 wk. Clinical data 
3 68 Carcinoma of ampulla of Vater 48 107 0 4 wk. Operation 
26 68 Carcinoma of pancreas 5.0 76 42.2 4 wk. Operation 
27 54 Carcinoma 8.0 119 45.6 4 wk. Clinical data 
28 59 Carcinoma of bile ducts 96 9 9.4 5 wk. Postmortem 
29 53 Carcinoma of pancreas 1.2 67 72.0 5 wk. Operation 
30 62 Carcinoma 15.2 53 ~ 6 wk. Clinical data 
31 58 Carcinoma of pancreas 8.0 42 ~ 6 wk. Clinical data 
32 44 Secondary carcinoma of liver High 43 - 7 wk. Clinical data 
33 40 Carcinoma of pancreas 48 76 29.4 8 wk. Operation 
(intermittent) 
34 69 Carcinoma 96 47 33.0 8 wk. Clinical data 
3 66 Carcinoma of pancreas 5.6 20 49.5 5 wk. Operation 
36 6l Carcinoma of gall bladder and liver 12 53 4.6 4 mo. Operation 
37 Carcinoma of ampulla of Vater; gallstones and biliary «12.8 4 mo Postmortem 
cirrhosis 
38 ; Carcinoma of pancreas 7.2 21 M8 5 mo. Chinkal data 
” 61 Carcinoma of pancreas 96 62 49.0 6 mo. Operation 
40 69 Carcinoma of ampulla of Vater 18.4 42 75.0 6 mo. Operation 
4l 72 Carcinoma of pancreas 8.0 45 110.0 8 mo. Operation 
42 58 Carcinoma of gall bladder 27t - Operation 
3 64 Obstructive jaundice 32.0 112 7 8 days Clinical data 
44 6l Obstructive jaundice 12.8 62 - 2 wk. Clinical data 
45 63 Obstructive jaundice 12.8 59 32.4 2 wk. Clinical data 
46 50 L 1.2 3 63.6 2 wk. Postmortem 
47 4 Chronic pancreatitis 8.0 119 17.4 18 days Operation 
48 45 Obstruction by glands 4.8 91 14.4 3 wk. Operation 
49 59 Chronic pancreatitis 14.0 91 55.8 3 wk Operation 
Oo 70 Obstructive jaundice 4.4 88 54.6 ? wk Clinical data 
51 64 Obstructive jaundice 16.0 58 22.2 6 wk Clinical data 


*Plasma bilirubin in all cases gave the direct van den Bergh reaction. 

tBleeding after operation. 
at an early stage, it is usual during the first four ministration of bile only. 
weeks to find normal cr moderately low values, thrombin deficiency, but 
whereas after four weeks the titers are all low and slow. In Case 40, the titer 
the grosser deficiencies much more frequent. treatment was 42 per cent of normal. After three 
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days’ treatment with bile salts it was 34 per cent, 
and later it gradually rose, reaching 75 per cent 
on the eleventh day of treatment and 116 per 
cent on the fifteenth day. In Case 5, the level of 
prothrombin before treatment was 68 per cent. 
After nine days’ treatment with bile salts it had 
reached 105 per cent. In Case 8, the initial level 
was 24 per cent of normal. After five days of bile 
treatment it was 17 per cent; it then gradually 
rose, reaching 45 per cent on the twelfth day. On 
the evening of the twelfth day the patient had an 
injection of 2-methyl-1, 4-naphthoquinone (Raph 
more injection of 
64 per cent. one . 
was not estimated again, operation was per- 

Early in the course of this , treatment 
injections of 2-methyl-1, 4-naphtho- 
quinone was adopted throughout the hospital be- 
fore operation and in the postoperative period, as 
well as for some patients who were not operated 
on. In obstructive jaundice the treatment regu- 
larly caused a rise in plasma prothrombin. In 
Case 29, the in level rose from 67 to 99 
per cent; in Case 22, from 35 to 118 per cent; 
in Case 19, from 47 to 100 per cent; in Case 35, 
from 20 to 77 per cent; in Case 37, from 15 to 64 
per cent; in Case 15, from 59 to 100 per cent; and 
in Case 42, from 27 to 76 per cent. The time re- 
quired for full restoration varied, and in some 

to show the rate of response. Where estimat 

some response was obtained very early. 
Case 35, the plasma in level before 
treatment ranged from 19 to 21 per cent; four 
hours after the first dose of 1 cc. of Kapilon® it had 
risen to 34 per cent; the patient then received 2 cc. 
daily (except for an omission on the fourth day) 
and the level rose gradually to 77 per cent by the 
tenth day. In Case 37, the level before treatment 
was 15 per cent and seven hours after the first 
dose of Kapilon it had risen to 49 per cent. Case 
42 showed a rapid response. The first observa- 
tion was made when the patient was suffering 
from postoperative hemorrhage and the plasma 
in was 27 per cent of normal. At 11 


. There was less oozing during the 
following night; the next morning the prothrombin 
level was 76 per cent and the hemorrhage was 
controlled. 


“One cubic centimeter contains 5 mg. of 2-methyl-1:4-naphthoquinons. 
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In only 1 case of obstructive jaundice (Case 31) 
was the response unsatisfactory. Before treatment, 
the prothrombin titer was 42 per cent of normal. 
The patient was given 1 cc. of Kapilon daily; on 
the second | of treatment the prothrombin was 
55 per cent of normal, and on the fourth day, 51 
per cent. The diagnosis was carcinoma of the 

and since there was enlargement of the 
and ascites, it seems probable that the lack 
of response to treatment was due to invasion of 


. None of the patients with ob. 
structive jaundice showed spontancous hemor- 
rhage on clinical observation. There were 2 fatal 
cases, not suitable for operation, in which some 
hemorrhage without anatomic cause was found 
at autopsy. One of these patients (Case 46) had 


patient (Case 11) 
a carcinoma of the pyloric end of the stom- 
obstruction to the common bile duct 
ry carcinoma of the liver and lungs. 
bin was 31 per cent of nor- 
there was a hemorrhage into the pelvis 

of one kidney. 
It is generally agreed that spontaneous hemor- 
rhage occurs only with gross deficiencies in pro- 
thrombin, and that the main danger is postopera- 


al who had normal levels were given prophylac- 
tic and often postoperative treatment. In all, 53 
cases of obstructive jaundice came to operation; 
only 7 had abnormal postoperative bleeding, and 
in 3 of these it was slight. 

In Case 42, already mentioned, the prothrombin 
had not been estimated before operation and no 
treatment had been given. There was bleeding 
from the wound after operation, with the plasma 
prothrombin 27 per cent of normal. Treatment 
with naphthoquinone quickly restored the 
thrombin level and controlled the bleeding. 

In Case 16, the original level of prothrombin 
was 31 per cent of normal. The patient had a 
week’s course of naphthoquinone injections be- 
fore operation (cholecystgastrostomy), but no fur- 
ther bin estimations were made before the 
operation. On the third day after operation there 
was slight oozing from the wound. The next day 
the plasma prothrombin was 65 per cent of normal; 
the oozing had then ceased. 


the liver by secondary growth. 
Vol. 
ymphadenoma, with obstruction to the pancreatic I 
duct by lymph nodes, together with cholecystitis. 
gallstones and terminal acute pancreatitis. The 
plasma prothrombin level was 31 per cent of 
normal and there was hemorrhage from the gas- 
tive 7 | was rarely seen in the 
present study because, with one exception, all pa- 
tients showing low prothrombin levels, and sever- 

a.m. on the following day she was given 1 cc. of 

Kapilon. At 4 p.m. there was still some oozing 

from the wound and the plasma prothrombin was 
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In the other 5 cases with postoperative bleed- 
ing, the prothrombin had been found normal be- 
fore operation, cither without treatment or after 
treatment. In Case 10, the preoperative — 
bin level was 110 per cent of normal, and at the 
time of postoperative bleeding 62 per cent. 
Naphthoquinone was given at this stage and the 
bleeding controlled. In Case 13, the preoperative 
prothrombin level was 112 per cent of normal. 
No preoperative treatment was given, and bleed- 
ing occurred four days after the operation, with 
the plasma prothrombin 38 per cent of normal. 
The patient died. These cases confirm the obser- 
vations of other workers that the prothrombin 
level may fall after operation and that a normal 
preoperative level does not exclude risk. The 3 
other patients were known to have normal pro- 
thrombin titers before operation, but the estimation 
was not made at the time of bleeding. In 2 of 
them the oozing was only slight, and since both had 
chronic cholecystitis with adhesions, the cause 
may have been anatomic. 

So far as can be judged from these few cases, 
it appears that postoperative hemorrhage is likely 


Diseases of Liver 

The results in 40 cases of liver 
shown in Table 2. Of these, 27 showed deficiency 
in plasma prothrombin. 

In acute or subacute hepatitis of various types 
(Cases 52 to 69, inclusive), the titers from 
17 to 106 per cent of normal. Seven out of the 18 
cases showed normal results, and most of the = 
mainder showed moderate deficiencies, only 3 hav- 
ing titers below 56 per cent of the normal aver 
age. None of the 3 cases of Weil’s disease showed 
any gross hemorrhagic tendency; there were no 
hemorrhages in Case 69, only slight hemorrhages 
in the gums in Case 67, and slight purpura in 
Case 68. There was 1 case in this group with 
gross hemorrhage, namely Case 66. This patient 
had several courses of antisyphilitic treatment (ar- 
senicals and bismuth) between December, 1940, 
and July, 1941. In October, 1941, he was admitted 
to the hospital severely ill and jaundiced and died 
on the day of admission from Clostridium welchii 
septicemia and peritonitis. There were extensive 
hemorrhages in the serous cavities, endocardium 
and intestines, and histologically the liver showed 
evidence of successive phases of toxic damage, at- 
tributable to the arsenical treatment. The plasma 
prothrombin level a few hours before death was 
19 per cent of normal. 


In 2 cases of liver atrophy (Cases 73 and 
there was severe prothrombin 


74), 
and in 
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in the remainder were usually slight, the titer fall- 
ing below 50 per cent of normal in only 2 cases. 
In 15 of the 40 cases of liver disease, a levulose- 
tolerance test was performed. When this test is 
on analyses of blood levulose, the maximum 
15 mg. per 100 cc. and most normal 
of no more than 10 mg. per 
Results in the range of 10 to 15 mg. per 
may be regarded as borderline. In 3 cases 
55, 58 i 


git 
Ha 


ponte = Four cases (Cases 61, 65, 82 and 91) 
showed borderline results. The prothrombin titers 


to 25 mg. per 100 cc. 
were 75, 72 and 113 per cent of normal, ive- 
ly. There were 5 cases (Cases 63, 64, 74, 84 and 
87) showing gross deficiency in levulose tolerance, 
with rises of greater than 25 mg. per 100 cc. The 
prothrombin titers were 53, 57, 36, 70 and 33 per 
cent of normal, 


study affords examples of this lack of response. 
One case (Case 31) has already been mentioned 
in which a poor response was attributed to second- 
ary carcinoma of the liver. 

In 5 of the cases listed in Table 2 the effect 
of injections of naphthoquinone was tried. In 
Cases 60 and 64 there was some rise in plasma 
prothrombin, but the jaundice was improving at 
the time and the rise in prothrombin may have 
been due as much to natural recovery as to treat- 
ment. In the other 3 cases (Cases 74, 85 and 
87) there was no response. The first (Case 74) 
was a case of subacute liver atrophy with ron 
deficient levulose tolerance. The initial level of 
plasma prothrombin was 36 per cent of normal, 
and after daily injections of naphthoquinone for 
twelve days it was 38 per cent. The other 2 
(Cases 85 and 87) were cases of cirrhosis. The 
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2 cases of post-atrophic fibrosis (Cases 78 and 79), 
there was considerable deficiency. 

There were 12 cases of cirrhosis of the liver 
(Cases 80 to 91, inclusive). Only 3 of these showed 
normal hrombin levels, but the deficiencies 
were 86, 88, 70 and 73 per cent of normal, respec- 
tively. Of the cases with deficient levulose toler- 
ance, 3 (Cases 62, 81 and 89) had moderately re- 
duced tolerance, with rises of blood levulose of 15 
to occur when the plasma prothrombin is 60 per 

cent or lower. 

In this small series, therefore, the prothrombin . 
fell below 70 per cent of normal only when the 
levulose test showed gross deficiency. 

Effects ™veatment 

Several authors have pointed out that hypo- 
prothrombinemia associated with damage to the 
hepatic parenchyma does not respond to treatment 
with vitamin K or its analogues. The present 


levulose tolerance was not estimated in Case 85; 
it was grossly deficient in Case 87. In Case 85, 
lcc. of Kapilon was given daily for six days, and 
the prothrombin titers before and after treatment 
were 54 and 52 per cent, respectively. In Case 87, 
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similar to those obtained by Brinkhous, Smith 
and Warner*’ and by Stewart and Rourke” with 
the two-stage method, although there is a slightly 
higher proportion of normal results in the present 
series. The three series of results are not quite 


Taste 2. Summary of Data in Cases with Liver Disease. 


Subacute hepatitis 


Acute yellow atrophy (arsenical) 

Subacute atrophy of liver 

Myocarditis, congestion and necrosis of liver 
Cardiac failure and congestion of liver 
Infective endocarditis and jaundice 


Cirrhosis ot liver 

Gallstones and biliary cirrhosis 
Biliary cirrhosis 

Biliary cirrhosis 

Biliary cirrhosis (gallstones) 


FA 


Piasma PLasMa Prasma Duration CONFIRMATION 
Pao- Pitospsa- or or 
RUBIN® THROMBIN TASE JAUNDICE Diacnosis 
mg./ 100 % units 
8.0 di 15.0 5 days Clinical data 
64 81 6.0 5 days Clinical data 
8.0 56 90 9 days Clinical data 
3.6 a0 - 9 days Clinical data 
8.0 59 18.6 ll days Clinical data 
2.0 82 - 14 days Clinical data 
40 106 90 14 days Clinical data 
8.0 0 16.8 4 wk. Clinical data 
9.6 17 12.8 5 wk. Clinical data 
1.2 Re 7.2 6 wk. Clinical data 
48 75 ~ 3 mo. Clinical data 
1.2 53 - 3 mo. Clinical data 
8.0 57 18.0 4 mo. Clinical data 
(intermittent) 
84 114 6 mo. Clinical data 
6.0 19 Postmortem 
11.0 86 10 days Agglutination test 
12.8 09 - 11 days Agglutination test 
7.2 4 - 16 days Agglutination tesi 
16.8 104 - - Postmortem 
9.6 42 - 2 wk. Postmortem 
10.4 70 6.0 9 days Operation 
96 20 - 1 wk. Postmortem 
2.0 6 114 3 wk. Clinical data 
9.6 97 ? Postmortem 
5.6 69 ~ ; Clinical data 
6.0 85 - 3 days Postmortem 
64 55 16.2 Postmortem 
3.2 47 - 3 days Postmortem 
Normal 75 7.2 5 wk. Operation 
- 72 ~ ? Clinical data 
Normal 70 ~ ? Clinical data 
40 46 30.6 ; Clinical data 
Normal 70 - ; Clinical data 
1.2 +4 ; Clinical data 
0.2 92 - ? Clinical data 
11.2 33 12.0 ? Clinical data 
24 1M 52.8 2 wk. 
2.0 113 59.4 10 mo. Clinical data 
8.0 71 16.2 3 yr. Operation 
9.6 73 10.8 6 wk. Operation 


*Plasma bilirubin gave the direct van den Bergh reaction im all cases except those described as normal. 


2cc. of Kapilon was given daily for seven days, 
and the prothrombin titer, 33 per cent of normal, 
was exactly the same before and after treatment. 


SuMMARY AND CONCLUSIONS 

The incidence of prothrombin in ob- 
structive jaundice has been estimated by the two- 
stage technic in a series of 51 cases with serum- 
bilirubin levels over 2.4 mg. per 100 cc. Of these, 
68 per cent showed rombinemia, and 
in 30 per cent the titers fell below 50 per cent 
of the normal average. These results are closely 


comparable, owing to differences in technic and in 
clinical material, but they do not differ greatly. 

In 40 cases of liver disease studied in the present 
series, 68 per cent showed hypoprothrombinemia, 
and in 25 per cent the titers fell below 50 per cent. 
In some cases hypoprothrombinemia was found 
when the jaundice was extremely slight. 

Cases are given of the restoration of the plasma 
prothrombin level to normal by treatment with 
2-methyl-1, 4-naphthoquinone in patients with bil- 
iary obstruction, and of the failure of this treat- 
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Acute hepatitis 

Acute hepatitis 

Acute hepatitis 

Acute hepatitis (epidemic) 

Acute hepatitis 

Acute hepatitis 

Acute hepatitis 

Acute hepatitis (epidemic) 

Acute hepatitis 

Acute hepatitis 

Subacute hepatitis 

Subacute hepatic necrosis 

Subacute hepatitis 

Toxic hepatitis (arsenical) and terminal Cl. welchu 

infection 

Weil's disease 

Weil's disease 

Weil's disease 

Septic hepatitis 

Pyemic abscesses in liver 

Infective cholangitis 

Post-atrophic fibrosis of liver 

Post-atrophic fibrosis of liver 

Cirrhosis of liver 

Cirrhosis of liver 

Cirrhosis of liver 

Cirrhosis of liver 

Cirrhosis of liver 

Cirrhosis of liver 

Cirrhosis of liver’ 
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ment when there was damage to the hepatic and Agacles, P.M. Influence of liver damage on plasma 


hrombin concentration and response to vitamin K. 4m. J. M. Se 


parenchyma. 12. nad go deficiency in disease of liver and bile penaaee 
In common with other authors, it was found and its treatment with synthetic vitamin K.  Briv, M. J. 1579-584, 
that patients with a normal plasma prothrombin Lords Wo, and Andrus, W. DeW. Differentiation of intrahepatic 
befor e operation may develop hypoprothrombin- and extrahepatic jaundice: responce 
emia and hemorrhage a few days after operation. and. Gellman, of syntheni 
I am indebted to the honorary medical and surgical staff Sort Eaper. Bid, © Med, ODO. 


15. Bollman, J. L.. Butt, and Snell, A. M. _ Influence of liver on 
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VENOUS PRESSURE IN THE LOWER EXTREMITIES 
DURING ABDOMINAL OPERATIONS* 


Daviw Davis, Gruman, M.D.f A. Stone Freepperc, M.D.§ 


BOSTON 


T HE frequent occurrence of postoperative 
thrombophlebitis of the femoral and leg veins 
makes it important to obtain data bearing on the 
state of the venous circulation in the legs during 
operation. Since such data are scanty it was de- 
cided to study the venous pressure in the leg veins 
during abdominal operations. Certain studies de- 
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minute intervals during abdominal operations. 
Following general or spinal anesthesia, these veins 
are usually prominent and admit an 18-gauge nee- 
dle. A citrated 0.2 to O08 per cent solution of 
sodium chloride was used. Routine operative 
procedures were in no way altered during these 
observations. With each change in position, the 
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Ficure |. 


signed to elucidate the origin of the changes ob- 
served were also made. 


MareriaL AND Mernops 

Studies were made in 18 cases. Ten patients 
had operations on the uterus, the procedures con- 
sisting of subtotal hysterectomy in 8 cases, pan- 
hysterectomy in 1 and presacral neurectomy with 
uterine suspension in 1; 4 patients underwent cho- 
lecystectomy, and 4 unilateral herniorrhaphy. 

The venous pressure was measured by the 
method of Moritz and von Tabora' in one of the 
superficial veins of the foot at approximately one- 

*From the Medical Research Laboratories, the Medical Serv ce ond 
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Anesthesia Service, Beth Isracl Hospital, and the Department of Medicine, 
Harvard Medical School. 


tinstructor in medicine, Harvard Medical School; junior visiting physi- 
cian and associate in medical research, Beth Israel Hospital. 

tAssistant in anesthesia, Harvard Medical School; assistant in surgery. 
Tufts College Medical School; anesthetist-in-chief, Beth Israel Hospital. 

SAssistant in medicine, Harvard Medical School: junior visiting phys cian 
and associate in medical research, Beth Israel Hospital. 


Hysterectomy (spinal anesthesia). 


distance from the surface of the operating table at 
the heart level to the floor was measured and the 
angle of the table recorded. In the horizontal po- 
sition, the point of reference was taken as 10 cm. 
above the surface of the table,? while in the Tren- 
delenburg position the location of the left auricle 
was estimated. Using this estimated position as a 
point of reference, it was feund that the manome- 
ter reading increased proportionally as the degree 
of the Trendelenburg position increased. According 
to Clark, Hooker and Weed,* this increase is a 
hydrostatic effect due to the changing position of 
the true point of reference, which is no longer the 
auricle. The same change can be obtained in dead 
animals. In the present studies, therefore, only 
increases for a given position were considered sig- 
nificant. The position of the legs, whether ex- 
tended or flexed at the knees, did not appreciably 
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alter the manometer reading for any given posi- 
tion of the table. 

OBSERVATIONS 
Operations on the Uterus 


Appreciable increases in venous pressure in the 
leg occurred during some stage of the ten opera- 
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sures at this period of the operation were gener- 
ally close to the preoperative values, they were 
often slightly higher and at times, as noted above, 
considerably above the preoperative levels. 

In 8 of the 10 cases, the increases were of the 
same general magnitude, that is, 15 to 30 cm. 
(Figs. 1, 2, 5, 6 and 7). In 2 others (Figs. 3 and 
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Ficure 2. Hysterectomy (nitrous oxide, oxygen and ether anesthesta). 


tions on the uterus. In certain cases they were 
marked and prolonged (Figs. 1-7). The first 
sharp change in the curve in 3 cases (Figs. 1, 2 
and 3) was due to a change in the base line fol- 
lowing a shift from the horizontal to the Tren- 
delenburg position. Rises above this level, how- 
ever, represent true increases in venous pressure. 
Such increases sometimes followed the introduc- 
tion of packs and exploration of the abdominai 
cavity, but this did not occur regularly. Marked 
rises in venous pressure, however, occurred in al- 
most all cases when traction was placed on the 
uterus or its adnexa during isolation and ligation 
of the uterine and ovarian vessels. The rises gen- 
erally persisted as long as the uterus was held 
anteflexed or under traction. The degree of ten- 
sion that the surgeon was applying at a given mo- 
ment could not, however, be estimated with ac- 
curacy. 


The venous pressure generally fell sharply when 
traction on the uterus was released, although it 
did not always immediately return to previous 
levels. In 2 cases (Figs. 4 and 5), the return to 
lower levels was gradual following amputation 
of the uterus. A similar elevation in venous pres- 
sure at the close of the operation is noted in an- 
other case (Fig. 6). Although the venous pres- 


4), on the other hand, extremely high readings 
were recorded. These cannot be explained. The 
application of the dressing and abdominal binder 
at the close of the operation did not appreciably 
influence the venous pressure. 


Cholecystectomy 


In 2 of the 4 cases of cholecystectomy the ve- 
nous pressure showed little change during opera- 
tion. Appreciable increases occurred, however, in 
the course of the other 2 during exploration of the 
common duct, packing and various preparations 
for roentgenography (Figs. 8 and 9). The ap- 
plication of the abdominal binder did not cause 
an increase in venous pressure. 

Herniorrhaphy 

In the 4 operations for herniorrhaphy, the venous 
pressure was measured in the veins of the foot 
on the side of operation. Few changes were 
noted. In one case, however, there was a marked 
increase at the time the conjoined tendon was 
sutured to Poupart’s ligament. In another there 
were intermittent rises of 5 to 10 cm. above the 
initial pressure. 

The application of the adhesive dressing and 
abdominal binder at the end of operation was, 
however, accompanied in 3 cases by a persistent 
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increase in venous of 3, 9 and 14 cm., re- 
spectively (Fig. 10). In the last case a rise of 
5 cm. was noted when the dressing was applied, 
and with the application of the binder there was 
a further rise of 9 cm. This total increase of 14 
cm. persisted for the thirty minutes that observa- 
tions were permitted. Three hours later the 
venous pressure had returned to normal. 


Discussion 


Veal and Hussey,‘ in the course of ten abdom- 
inal operations performed for a variety of condi- 


Ficure 3. Presacral Neurectomy and Simpson Suspension 
(nitrous oxide, oxygen and ether anesthesia). 


tions, measured venous pressure simultaneously 
in the antecubital vein of the arm and in the 
great saphenous vein close to its opening into the 
femoral vein. They were not impressed with the 
magnitude of the changes noted, although in 2 
cases of hysterectomy there were maximum in- 
creases in the saphenous vein of 14 and 18 cm.,, 
respectively, above the preoperative level. 

The data presented here, however, show far 
greater increases, particularly in the course of cer- 
tain operations. The three types of operation select- 
ed for this study were chosen because the incidence 
of postoperative thrombophlebitis is different in 
each. In a recent study, for example, Barker, 
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a Walters and Priestley® found the inci- 
postoperative thrombosis and embolism 
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Ficure 4. Hysterectomy (ether anesthesia). 


to be 4.1 per cent for abdominal hysterectomy, 2.3 
per cent for cholecystectomy and 1.3 per cent for 


Trecteon on wvterus 


Pecks removed, cetractors plece 
Appendectomy 


Ficure 5. Hysterectomy (spinal anesthesia). 


unilateral inguinal or femoral herniorrhaphy. The 
severity and frequency of the changes in venous 
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pressure noted in our study corresponded rough- 
ly with this relative incidence. 

In Veal and Hussey’s study, the pressure in the 
antecubital vein was generally unaffected by ma- 
nipulations that produced an immediate elevation 
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Ficure 6. Hysterectomy (spinal anesthesia). 


in pressure in the saphenous vein. It appears, 
therefore, that the changes that we obtained in the 
leg vein were not related to any general increase 
in venous pressure and that locally acting phenom- 
ena must be considered. The increases in venous 
pressure following the insertion of packs or trac- 
tion on a viscus might have resulted from me- 
chanical obstruction of the vena cava or the great 
veins of the pelvis. Since marked rises occurred 
during operations on the uterus, it was considered 
that the iliac veins might become kinked as a 
result of tension on the broad ligament. Ana- 
tomically there is a close relation between the 
lateral ends of the broad ligament and the iliac 
vessels. Traction on the lateral attachments of the 
broad ligament during three operations while the 
uterus and adnexa were still in their normal posi- 
tions did not appreciably affect the venous pres- 
sure in the corresponding extremity; all these pa- 
tients showed the usual increases later in the 
course of hysterectomy. Accordingly, kinking of 
the iliac vein does not appear to be a likely expla- 
nation for the rise in venous pressure during hys- 
terectomy. Direct pressure on the vena cava, how- 
ever, may still be a factor. 


Many of our patients received Neo-Synephrine 
during the operation. At times, its administration 
was followed by rises in venous pressure of 1 to 
3 cm. On other occasions, however, there was 
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little or no rise. The major changes in venous 
pressure recorded in these studies were not re- 
lated in time to the use of this drug. 

A possible explanation for the rise in venous 
pressure is suggested by previous studies on the 
response of the veins to stimulation. It has been 
known for a long time that veins respond by 
contraction or dilatation to various stimuli or the 
action of drugs. In 1893, Thompson*® observed 
bandlike constrictions of the external saphenous 
vein in rabbits and dogs following stimulation of 
the sciatic nerve. The constriction did not extend 
throughout the exposed vein, but was limited to 
certain segments between which the caliber re- 
mained unchanged. A few years later Bancroft* 
observed the same phenomenon in cats and rabbits 
and traced the origin of the venomotor nerves to 
the spinal cord. He ruled out the possibility that 
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Ficure 7. Bilateral Partial Resection of Ovaries and 
Suspension of Uterus (spinal anesthesia). 


this constriction was due to the contraction of 
skeletal muscles by the use of curare. Stimulation 
of the peripheral end of the severed nerve with a 
weak interrupted induction current produced 
marked, irregularly localized constrictions. In the 
rabbit, segments as long as 30 to 40 mm., and in 
the cat even longer lengths, were observed to con- 
tract uniformly. That these venous responses 
were not secondary to changes on the arterial side 
of the circulation was proved by Ducceschi,* who, 
after clamping the femoral artery and connecting 
the central end of the internal saphenous vein with 
4 manometer, stimulated the anterior crural nerve 
and observed a rise in venous pressure. Hooker® 


36 
. 
« 
> 
> 9 
© € (2 824 SM 42 46 54 66 T? TS 84 90 96 102 
wMinetes 


276 THE NEW ENGLAND JOURNAL OF MEDICINE Aug. 12, 1943 


stimulated the nerve accompanying the inferior vena cava between entries of the iliac and renal 
mesenteric artery and obtained manometric ¢vi- veins. Recently Davis and Freedberg’* have made 
dence of constriction of the mesenteric vein. The oe ee 
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same result was obtained by stimulating the vaso- and after stimulation of the sciatic nerve. Figure 
motor center directly by asphyxia and reflexly by 11 shows marked narrowing of the saphenous vein 
stimulation of the central end of a sensory nerve. following stimulation of the peripheral cut end 
Donegan" reinvestigated the question in the cat of the sciatic nerve. 

and obtained additional data confirming and ex- Although definite conclusions cannot be drawn 
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Figure 9. Cholecystectomy and Appendectomy 
(spinal anesthesia). 


tending the earlier observations. Franklin and from the present study, it appears that local veno- 
McLachlin" also showed that stimulation of the spasm is a possible 
distal end of the cut splanchnic nerve in the cat pressure obtained in the course of certain opera- 
and rabbit produces contraction of the inferior tions. If it is a cause of the increases noted, it is 
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important to know its duration. The increases in sixty to ninety minutes. This adjustment is 
obtained in our experiments often continued for probably the result of the opening up of collateral 
thirty minutes or longer. The duration of the rise circulation and a general increase in the size of the 
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Ficure 1. Effect of Abdominal Binder after Repar of Umilateral Herma. 
cannot be used as an indication of the duration of | vascular bed. Similar changes undoubtedly occur 


obstruction due to spasm. Thus, after a ligature on obstruction to other vessels, and the slow fall in 
is placed around the common iliac vein at its junc- venous pressure observed in our experiments may - 


Ficure 11. Diodrast Venograms before and after Stimulation of the Peripheral Cut End 
of the Sciatic Nerve in a Dog. 


tion with the vena cava in a dog or a cat, the have a similar basis. Thus a normal or only 
venous pressure in a leg vein rises rapidly to a _ slightly elevated venous pressure at the end of the 
level of approximately 120 cm. of water, after which operation does not exclude the continued operation 
it falls slowly, reaching the previous normal value™ — cf factors responsible for the antecedent rises. 
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The rises in venous pressure following the ap- 
plication of a binder after herniorrhaphy are prob- 
ably best explained by mechanical obstruction to 
the venous return at the anterior rim of the pelvis. 
Similar rises are obtained by applying moderate 
pressure directly over the femoral vein in this re- 
gion. Whatever the mechanism, the importance 
of avoiding a tight binder is apparent. 


SUMMARY AND CONCLUSIONS 


Marked increases in venous pressure were ob- 
served in the veins of the foot in the course of 
operations on the uterus and its adnexa. Less 
striking changes were noted during cholecystec- 
tomy and inguinal herniorrhaphy. 

The possible role of local venospasm in the pro- 
duction of these increases is discussed. 
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BOSTON MEDICAL LIBRARY 


REPORT OF THE PRESIDENT* 


HE year 1942, included with the month of 

December, 1941, the first thirteen months of 
our participation in World War II, has had the ex- 
pected and inevitable repercussions on the Boston 
Medical Library, increasing our expense, dimin- 
ishing our income, posing new difficulties of ad- 
ministration and interfering seriously with the 
work of our librarian and our director in main- 
taining the normal flow and use of medical lit- 
erature. The Trustees voted to remit the dues 
of fellows who entered active service with the 
colors; resignations, presumably owing to difficult 
economic conditions, increased in number; and 
thus our income from dues decreased by $497 as 
compared with 1941. Income from investments 
was $12,984 as compared with $14,922, a decrease 
of $1938, and in spite of rigid economies our op- 
erations showed a deficit for the year of $1305.91. 
On March 16, 1942, the Trustees voted an increase 
of 10 per cent in the salaries of our small and de- 
voted staff, to meet at least in part the increased 
cost of living. 

The most unexpected administrative problem 
that arose during the year was the necessity for 
meeting the situation created by the sharp lim- 
itation of the oil available for our heating plant. 
The Oil Rationing Board, in December, 1942, an- 
nounced that they could promise us only enough 
oil to keep open for one week during each month. 
It was impossible to change from oil burners to 
coal-burning grates without a prohibitive expen- 


*Read at the annual meeting of the Boston Medical Library, March 2, 
1943. 


diture, and the problem was solved —I hope suc- 
cessfully — by contracting with the Boston Edisoa 
Company to make suitable installations and sup- 
ply steam for heating. With this assurance of 
our purpose to co-operate, the Oil Rationing Board 
promised enough oil to enable us to carry on 
until the conversion is completed. The cost to 
us of this installation, the increased cost of heating 
and a statement of its efficiency will be subjects for 
the next annual report. 

An anniversary of great significance to us was 
the semicentennial of the entry of our director, 
Mr. James F. Ballard, into the service of the Li- 
brary. On October 24, 1892, as a boy of fourteen, 
he applied for work to Dr. Brigham at the modest 
little home of the Library on Boylston Place. Be- 
ginning then as a stack and errand boy he has 
served us continuously and efficiently ever since, 
educating himself in the technic of library ad- 
ministration and acquiring a familiarity with med- 
ical literature and a knowledge of medical bibli- 
ophilism that has placed him in the front rank of 
medical librarians in this country and won him the 
position of director of the library. The Trustees 
voted to establish and solicit contributions for the 
James F. Ballard Publication Fund, with which 
it is hoped to issue from time to time items that 
will make better known to its friends the treas- 
ures and resources of the Library. In his report 
as librarian Dr. Viets tells of the proposed publica- 
tion of the first of these issues, A Catalogue of 
Medieval and Renaissance Manuscripts and In- 
cunabula in the Boston Medical Library. 
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The policy to be pursued in shaping the course 
of the Library to the end that it shall be increas- 
ingly prosperous and useful to the profession, and 
thus to the public, has continued to receive the 
earnest consideration of the Trustees. In the an- 
nual report for 1941 note was made of a survey, 
whose cost was defrayed by the Carnegie Corpora- 
tion, of the resources and inter-relations of the 
various collections of medical books and periodi- 
cals in Boston and its vicinity. It will be recalled 
without going into details that this report urged 
that the Library be developed in the future, as in 
the past, as a reference and research library, sup- 

ed morally, and if possible financially, by the 
of medical schools and hospitals, 
whose working collections would be supplemented 
by loans and exchanges from our own. During 
the past year meetings were held by representa- 
tives of the Library, of Boston University, Tufts 
and Harvard medical schools and of various hospi- 
tals to discuss the matter, and a substantial agree- 
ment of principle was reached without the disclo- 
sure of actual ways and means. An informal sub- 
committee has continued to study the matter. Es- 
pecially helpful and full of suggestions has been Mr. 
Keyes D. Metcalf, director of the Library of Har- 
vard University, who, after surveying our build- 
ing, equipment and collections, was positive in 
his recommendation that our aim should be to 
complete our stacks, finish and furnish the periodi- 
cal reading room, improve the conveniences of 
Holmes Hall and, last but not least, increase and 
strengthen our overworked staff. In his opinion 
the Library could thus be made adequate and con- 
venient for the ensuing twenty-five or thirty years. 
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What would be the approximate cost? Before 
the war, the estimated cost of five new tiers of 
steel stacks was $70,000; the appropriate finishing 
and improvements in the periodical reading room 
and Holmes Hall might require $15,000, and a 
capital sum to yield an income of $10,000 would 
take care of the enlargement of our staff, of neg- 
lected binding and rebinding and of useful de- 
velopment of our services to the community. There 
are surely farsighted and generous persons who 
can be helped to see the far-reaching importance of 
medical library facilities to Boston and New Eng 
land and who would include us with the hospitals 
and other charitable institutions that they propose 
to support by gifts and bequests. A gift may be 
designated for some special purpose as a memorial 
or otherwise, or given as a capital sum whose in- 
come shall be spent for some indicated purpose 
or, better still, a gift or bequest may be free of 
all restrictions, to be used at the discretion of the 
Trustees. The generous support by New England 
people of all forms of education is traditional. Is 
it too much to believe that some of our 800 fel- 
lows will be able to convince prospective donors 
of the privilege that is offered them in bringing 
to their notice the needs of the Boston Medical 
Library? 

Lest we forget, it should be added that those 
of us whose imaginations take flight occasionally 
among the nebulae, still dream of the tax-harassed 
plutocrat of the future, who may find surcease 
from his cares in endowing a splendid academy, 
built about the collections and perpetuating the 
name of the Library. 


Davin Cueever, President 


REPORT OF THE LIBRARIAN* 


T IS again the privilege of the librarian to 

bring to the attention of the members of the 
Boston Medical Library a report on the Library 
for the year 1942. We have continued along lines 
similar to those in the past with surprisingly 
little change in view of the war conditions. Chief- 
ly, we have been forced to curtail some of our 
services, and the hours of opening have been ab- 
breviated to a marked extent. Toward the close 
of the year it was necessary to give up opening 
in the evening, and finally the Library had to 
close its doors as early as three o'clock in the after- 
noon. This was a considerable hardship, for our 
members were greatly restricted in regard to the 
time when they could draw books from the Li- 
brary or visit the building itself. Our visitors, 
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moreover, were inconvenienced, since many of the 
students formerly used the Library in the eve- 
ning. Thus our attendance fell off { from the 1941 
» en by about 2500, reducing the total number 
people who came to the Library to less than 
rh my during the year, a reduction that has not 
occurred during the previous five-year period. 
_ There was, in consequence of this, a decrease 
in circulation, but not so much as one might ex- 
pect. Over 33,000 volumes or pamphlets were 
taken from the shelves during the course of the 
year, thus maintaining about the rate of 10 per 
cent of the total books and pamphlets in the Li- 
brary that are in use each year. The total holdings 
at the end of the year were over 325,000 items, 
there being a gain of about 2500 books. This is 
our normal rate of increase in recent years, al- 
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though not so large as formerly. The loss, how- 

ever, is not mainly in books, but in foreign periodi- 

cals. The figure in 1940, when we added more 

than 1500 bound periodicals, can be compared with 

slightly over 650 in 1942. The chief loss in the 
‘odicals is j 


nals are still received in nearly a normal amount. 


We have added only a few books to the special — 


collections, thus putting most of our emphasis on 
new books and current periodicals. This, we be- 
lieve, is in trend with the times, for there is an 
active interest in all that is new in icine and 
to supply this need is the duty of a library such as 
ours. It is interesting to note, moreover, that our 
inter-library loans are an increasing part of our 
service and that we are now supplying, in addi- 
tion to the ordinary demands from various libra- 
ries in New England, the Army and Navy cen- 
ters as well as important munitions plants. Calls 
came, for instance, during the year from the Gen- 
eral Hospital at Fort Banks in Winthrop, the Fort 
Devens Service Club, the Lovell General Hospital 
at Fort Devens and the United States Veterans 
Administration at Bedford. In addition, books 
and journals went to the Edgewood Arsenal for 
the United States War Department, the National 
Fireworks, Incorporated, and E. I. du Pont de 
Nemours and Company, Wilmington, Delaware. 
Thus, it would seem that our library is appre- 
ciated both by our members and neighbors, and by 
those who live some distance from us. We may 
modestly state, moreover, that we are doing our 
share in the war effort and supplying those who 
ask for our services. 

A number of events of considerable importance 
to the Library occurred during 1942. In the au- 
tumn, Mr. Ballard, the director, completed fifty 
years of service to the Library,* and in his honor a 
reception was held, attended by many of his 
friends. In addition, he received many congratu- 
latory letters and other evidences of esteem. In 
writing to the librarian on this occasion, Mr. H. 
U. Holzer, whose firm, U. Holzer, Incorporated, 
founded by his father, has bound books for the 
Library since about 1875, recalls some of the early 
davs when he, as a boy, began to follow in his 
father’s footsteps. 


My first recollections of Boylston Place are very 
strong with me today. I have a very vivid feeling of 
the old place, the meeting room, which seemed to me 

*Recognition of the occasion was noted by the New England Journal 


of Medicine (227:610, 1942), the Journal of the American Medical Asso- 


ciation (120:626, 1942), the Bulletin of the Medical Library Association 
(3l:iv, 1943) and others. 


stones, — and to a small country s self-conscious- 
ness, even a small wheelbarrow can seem to fill the air 
with clatter, — from i to South Boston. 

It did not take long before I learned to transfer the 
laceration from my pride to my body, by carrying what 


By the time Mr. Ballard entered the service, trans- 
port was in the hands of my successor, who, being 
city-bred, was not bothered by the clatter of the wheel- 
barrow. It was therefore that I made 
Mr. Ballard’s acquaintance, and we became James and 
Henry, and to travel down the years together 

Presently we were chartering a horse and team for 
deliveries and pickups, and by 1912 gasoline displaced 


ardson House, of the Boston Lying-in Hospital 
me. 


and tell my father that he thought there must be some 
books ready for binding at the Treadwell Library. 
Father would go down and gather up the periodicals 
from table and closet, making up complete volumes, 
and chasing up missing numbers, later sending me 
dewn to get them with the accursed wheelbarrow. It 
seems to me that my father was the only acting libra- 
rian. Since then, first Mrs. Myers, then Miss Williams, 
each have put in years as full-time librarians, and now 
Miss Lewis is in charge. 

In the very first days of my working, there came into 
the shop a little smiling young lady, with an irresist- 
ible manner, asking for dollar contributions for the 


an awesome cave; walls, stairs, landings, rooms, closets, 
all lined with books, and the heartening presence of 
Dr. Brigham, who was the most invigorating person- 
ality | have ever known. It all blends into an integral 
part of that time of my life. 
In August, 1888, I carried my first load of books 
from Boylston Place to Bromficld Street, in a small 
and German journals, which were formerly a wheelbarrow, inherited from my small-boy predecessor. 
considerable part of our yearly gain. To com- The whole distance _was_ paved with round cobble- 
pensate for these, however, we have added a few 
new American journals, aad the English jour- 
Vol. 
1 
may not have to revert to the wheelbarrow. 

Fifty years! Sixty years! The length of my defi- 
Boston Medicine! 
with which to transform that land. 

Behind the cottage, as far as Massachusetts Avenue, 
was only marsh and creek, where we children skated 
and ran teets when I visited on winter days. Not one 
of the great assembly of institutions now there existed 
except in dreams. What about other parts of the city? 
In the region about Tufts Medical, was, first, a great 
exhibition building, which burned, a series of animal 
circus stands and a Fall of Pompeii spectacle, all long 
since departed. 

At the other end of the city, so far as I can remem- 
ber, the Bulfinch Building contained all there was of 
the Massachusetts General Hospital. Today there is 
a medical metropolis round about it. 

Dr. Maurice Richardson used to come into the shop 


years, she re- 

appeared, and on her face we could see the passage of 

time, as she wrinkles, as well as dollars, 
until at last she was quite an old lady. 

Today, gathered about the little dispensary, which 

asked for dollar contributions, is the Joseph H. Pratt 

Hospital, the New England Medical Center Building 


him, for the collation of these precious books has 
been one of his prime interests for 
Beginning with a few books to the Library 


manuscripts and incunabula in the Library. It 
seemed fitting to the Board of Trustees that Mr. 
Ballard, at this time, should make such a cata- 
logue, and it has been the pleasure of the libra- 
rian to assist him in checking some of the items 
and aiding in the publication. A note from the 
introduction to the book by the librarian will give 
the members some idea of the size and importance 
of this collection. 

A general impression of the contents and scope of 
the collection may be obtained by checking the Cut.- 
logue with Klebs’s well-known short title list, Jncz- 
nabula Scientifica et Medica. Over one thousand ti- 
tles and three thousand editions are given by Klebs. 
Of the various classifications, the largest is medicine, 
with eight hundred and fifty editions. Of these, this 
Catalogue lists a rich store, the first and in many cases 


good idea of the scientific incunabula.” If this is used 
as a check, first eliminating some of the books in other 

than medicine, thirty-one titles are left to be con- 
Medical Library collection con- 


Danforth (1740-1827), Paul Revere’s physician 
and one of the founders of the Massachusetts Med- 
ical Society. In connection with the Revere Ex- 
hibit at the Museum of Fine Arts in the fall of 
1942, the Danforth portrait was sent to the Mu- 
seum. There the picture was cleaned and, much 
to our surprise, it was found to be an exceptional 
example of the great art of Gilbert Stuart. It is 
even considered by some as one of the best por- 
traits ever painted by Stuart, and thus the Library 
contains a rare and exceedingly valuable picture. 
The trustees of the Museum of Fine Arts gave 
it an important place in their exhibit, and added 
publicity came through the publication of a book, 
Paul Revere and the World He Lived In? by 
Esther Forbes at about the same time. The por- 
trait is of a man of handsome features, exquisitely 
delineated by the artist. 

In addition to these three important events, the 
librarian would again call attention to the varied 
interests of its members. We have to collect on 
a wide base, for difficult it is to predict what in- 
terests the persons who use our library may 
have. Samuel Eliot Morison,* for instance, in 
writing his life of Christopher Columbus, wish- 
ing to include a chapter on syphilis,* turned to us 
for the pertinent material. In addition, during 
the past year there has been an increased use of 
our rare books, particularly the manuscripts and 
incunabula, by scholars both here and from a dis- 
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other editions of Hippocrates, Galen, Rhazes, Abulcasis, 
Avicenna, Maimonides, Brunschwig and Ketham. In 
addition, Plato, Averroes, Aristotle, Pliny, Ptolemy, 
Alfraganus, Albumasar, Rabanus Maurus, Haly Abbas, 
Guy de Chauliac, Regiomontanus, the Gart des Gesund- 
heit, Bagellardus and Germisonus are well represented. 
There is a goodly list of the works of Albertus Mag- 
and I know not what extensions. nus, a considerable number of almanacs, the writings 
of Beroaldus, Ficinus and Trithemius, the rare Lehre 
from the professors: Bowdi Wi Harrington, Salernitanum. George Sarton, in illustrating his 
Ernst, Councilman and pervonal checks review of Klebs’s Incunabula Scientifica et Medica, 
paid the bills. They had all made their studies in chose forty-nine books, “to give the reader a fairly 
Germany, and were well disposed toward the Swiss 
bookbinder, who knew so many languages, and whom 
they met at the Orpheus Musical Society, where he 
Since those days, the great school buildings have tains, of the ¢ ~one, twenty first editions and five 
arisen, with the professional librarians, the great central later editions. Of the remaining six, four are so rare 
library and the various department libraries — all that it is unlikely that copies will ever be available. 
these on that same old apple orchard of my boyhood. Thus, the collection is reasonably well rounded out, 
Verily, I shall soon believe that out of little acorns, not lacking in any particular field. The scholar will 
great oaks do really grow. find some edition in the Library of nearly every book 
Besides this, on every hand, hospitals, and more of medical interest published before 1501. 
itals, with libraries that a on our ledger. 
individual doctors: many The third event of importance was the restora- 
night have I left burdens on their doorsteps! —Bush, tion of a valuable portrait in the Library. For 
Bowditch, Holmes, Hays, Blake, Rotch, Chadwick, some years we have owned a portrait of Samuel 
Farlow, Minot, Wesselhoeft, Homans, Warren: a host 
and yet a host. 
Secondly, Mr. Ballard has prepared for the Li- 
brary a catalogue of its medieval manuscripts and 
incunabula.' This has been a congenial task for 
y Oliver Wendell has 
grown through the p ar- 
ren Fund and the large and valuable collection of 
incunabula assembled by Dr. William Norton Bul- 
lard, to which have been added many more 
through funds left by Dr. Bullard at the time 
of his death in 1931. With the manuscripts of 
Jewish medicine, bought through the Geoffrey 
M. Hyams Fund, we now have more than 700 
_— *A chapter, “‘The Sinister Shepherd,"’ in the second vo'ume, contains 
a sound account of the syphilis controversy, Morison upholding the hypoth- 
esis that syphilis was introduced into Europe by Columbus's Indian captives. 
The importance of this article was noted in the New England journal of 
Medicine (227:31, 1942). 


music, and thirty-six pieces by physicians or dis- 
tinctly medicak in character were added to the Li- 
brary in 1942. We have tried, moreover, to supply 
the latest information about nasal polyps, and do 
the best we can to keep up with the times by 
furnishing you with the current texts and periodi- 
cals. For the texts, in large part, we are indebted 
to the New England Journal of Medicine and the 
reviewers of these books who so generously do- 
nate them to our shelves. 

Of the special accessions to the Library, I need 
only mention one or two. To the early printed- 
book collection we have added an Augsburg al- 
manac for 1470, one of the earliest of its type. A 
fourth edition of the Fasciculus Medicinae by 
Ketham completes our collection of this fundamen- 
tal work. To our American account books we 
added one kept in the late eighteenth century by 
Nathaniel Saltonstall of Haverhill, Massachusetts. 
Our early English imprints, now one of our main 
interests, have been increased by more than a 
dozen items.* 


*Details of recent accessions will accompany the author's reprints. Copies 
may be had at the Library. 


duration of the war. We should not forget, how- 
ever, our primary aim as an individual institution, 


namely, that we become the natural repository for 


books and other items of medical interest in Bos- 
ton and its vicinity. Moreover, we hope to make 
closer and firmer, as time goes on, our relations 
with our sister institutions, in the meantime keep- 
ing our status as a distinct part of New England 
life. To the Boston Medical Library, one should 
naturally turn first for all books of medical inter- 
est. If we should not be the fortunate possessor of 
some desired book or pamphlet, the staff will make 
every effort to serve you by procuring this book as 
rapidly as possible. For failure to serve you 
quite as completely as we have in the past, we 
offer no apology. It is too obvious that we also 
are part of the war effort, and that adjustments 
must be made to the insistence of the world con- 
flict. 

Henry R. Vierts, Librarian 


Medieval and Renaissance Manuscripts and Incu- 
the Boston Library. 


Medical Compiled by James F. 
Salon’. printed, 1948. 
2. Forbes, E. Pan! Rewere and the World He Lived In. 
Houghton Mifflin Co., 1942. P. 444. 


3. Morison, S$. E. Admiral of the Ocean Sea: A life of Christopher 
a 2 vol. 893 pp. Boston: Little, Brown and Co., 1942. 


489 pp. Boston: 


$:177- 184, 
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too, are beginning to As usual, we are indebted particularly to our 

arian could wish for friends, both past and present, for large collections 

as I have noted above, of books and periodicals. From Mrs. Frederick 

as that of the great 1. Lord was received Dr. Lord's library, and many 

Mrs. Hunter was a_ books have been given by Dr. William C. Quinby, 

: plished woman who Dr. E. Stanley Abbot, Dr. James L. Gamble and 

sic. Haydn was one others. Further installments of foreign medical 

| and, indeed, she wrote the dissertations and theses, in exchange for our 

words for Haydn’s great classic, The Creation, and _ public-health items, have been received from the 

) for at least a dozen of his songs. John Hunter, Harvard Medical School. From Dr. Horace Bin- 

; however, was interested in Haydn for quite an- ney, the Library came into possession of the med- 

= other reason; for Haydn is said to have been the ical chest of Dr. Barnabas Binney, of Philadel- 

possessor of a particularly fine nasal polyp, and phia, a surgeon in the American Revolution. To 

| the story goes that Hunter tried to remove this these donors and others, the Library is indeed 
without the owner's consent.‘ grateful. 

Whether you are interested in the latest re- Most changes in the Library that have been long = 
search on polyps or, indeed, in music, the Library contemplated have been held in abeyance for the 
tries to supply your wants. Only recently there 
Oliver Wendell Holmes set to music. One is the ne 
rare “Battle of Lexington” and the other the “Bal- 
lad of the Oysterman.” We have not forgotten, 
therefore, that someone might be interested in 
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MEDICAL PROGRESS 


ADVANCES IN MALARIA RESEARCH 
Quentin M. German, Pu.D.* 


BOSTON 


ALARIA has been and still is one of the 

great medical enigmas of the world. The 
discoveries in the late nineteenth century and in 
the early years of this century gave great promise 
of providing the necessary information for the 
control and eventual eradication of this disease. 
This utopian achievement has not taken place, 
and it is now realized that new approaches and 
methods are needed to control malaria as it exists 
today, let alone eradicate it. Even the impetus 
given to malaria research by Wagner-Juaregg’ in 
1917, when he established the value of induced 
malaria in the treatment of paretic patients, and 
by the development of the synthetic antimalarial 
drugs, atabrine in 1933 by Mauss and Mietsch* and 
plasmochin in 1927 by Schulemann et al.’ has 
failed to aid materially in reducing the tremen- 
dous yearly toll in morbidity and mortality caused 
by the disease. 

The signi of this fact is well recognized 
by malariologists, medical entomologists, sanitary 
engineers and medical officers who have the job 
of controlling malaria in tropical and subtropical, 
endemic and hyperendemic malarious areas. Since 
the troops fighting for the Allied Nations in World 
War II are scattered throughout the malarious 
areas of the world, malaria control has assumed 
an extremely important position in the strategy 
of the war. Simmons* has reviewed the scope 
of the problem and has given an account of the 
comprehensive program placed in operation by 
the Army to control malaria among our troops. It 
is quite obvious that the sum total of present 
knowledge is being utilized and applied in this 
program to prevent the occurrence of a serious 
malaria epidemic such as the opposing armies ex- 
perienced in the Macedonian campaign during 
World War 1.°* The effectiveness of this cam- 
paign has yet to be determined, but it is no idle 
prediction to state that failure of the program as 

ed can result only from a lack of basic 


try as a whole. In World War I, relatively few 
of the military forces of the United States were en- 


gaged in active service in endemic malarious 
areas. In this war, however, the majority are or 
will be engaged in such areas. Troops will come 
home on leave, will be invalided home, and will 
eventually be discharged from the service after 
having served in malarious areas. Actually this 
is not only a malaria problem but a problem 
involving many diseases found in subtropical and 
tropical climates. Furthermore, this is not only a 
problem for the future but one for the moment. In 
New England, there have been cases of malaria 
among soldiers returning from maneuvers in the 
South, and a few British and American seamen 
coming into the port of Boston direct from Africa 
have had malignant tertian malaria and have been 
treated here. 
Consequently, the purpose of this article is not 
to present a comprehensive review of malaria re- 
search, but to point out those contributions that 
will help in making a prompt and accurate diag- 
nosis of malaria, to discuss the newer knowledge 
of pathogenesis and physiology of malaria, to con- 
sider the current conception of immunity in ma- 
laria, and to review briefly the value of anti- 
malarial drugs for treatment and prophylaxis. 


Species of Parasites 

Malaria is commonly referred to as a single 
disease entity, but actually four infections pro- 
duced by four different species of parasite are in- 
volved: tertian malaria, caused by Plasmodium 
vivax; malignant tertian (estivo-autumnal or sub- 
tertian) malaria, caused by P. falciparum; quartan 
malaria, caused by P. malariae; and ovale tertian 
malaria, caused by P. ovale. The geographical 
distribution, incidence and nature of these infec- 
tions the morphology differential diag- 
nosis parasites are presented in 
available textbooks and 

Benign and malignant tertian malaria are the 
outstanding and most widespread _ infections. 
Quartan malaria, although of importance in Cen- 
tral Africa and parts of India, has a decided tend- 
ency to involve certain local and isolated areas. 
Infections with P. ovale, discovered and described 
in East Africa by Stephens,"* are very mild 
and are also rare. There are some doubts about 
the validity of this species, but the persistence of 
distinctive morphology after repeated passage 


knowledge and of trained personnel. 
A potential malaria problem is facing the coun- 
The articles in the medical-progress series of 1941 have been published 
in book form (Medical Progress Annual. Volume Ill. 678 pp. Springfield, 
Ilinois: Charles C Thomas Company, 1942. $5.00). 
*Instructor in comparative pathology and tropical medicine, Harvard 
Medical School and Harvard School of Public Health. 


through insect and human hosts, together with 

immunologic and clinical differences,"* has 

es to establish the species on a firm biologi- 
cal basis. 


The use of induced malaria for the treatment 
of general paralysis of the insane has not only 
established the therapeutic value of the proce- 
dure, but has provided malariologists with an 
experimental method and host. Clinical malaria 
may be studied under controlled conditions, and 
abundant material may be obtained for study both 
from the human host and from anopheline mosqui- 
toes infected by feeding on patients 
treatment. 

The most significant advances obtained from 
the study of induced malaria have to do with the 
specific validity of the four species of malarial 
parasites and the discovery of different races or 
strains of parasites within a given species. The 
latter discovery has been of great value because it 
has helped to explain various problems of host 
susceptibility and immunity. These are discussed 
below; at this point, it is sufficient to say that 
these strains can be recognized by their virulence, 
antigenicity, infectivity for mosquitoes and reac- 
tion to quinine and other drugs. 

Another source of evidence is the study of 
avian and simian malaria. Contributions from the 
laboratory study of avian malaria were stimulated 
by the discovery of the life cycle of the parasite 
in Culex mosquitoes by Ross, after he had found 
pigmented cysts on the stomachs of dappled-winged 
mosquitoes.'* This type of malaria has also been 
extremely useful in testing antimalarial drugs. 
The description of P. gallinaceum by Brumpt™ 
and its subsequent use by Indian and American 
workers for studies in immunology have opened a 
new approach to the subject. The simian parasites, 
P. cynomologi, P. inwt and P. knowlesi, have also 
been used experimentally with profit. The dis- 
covery of P. knowlesi in Silenus irus by Sinton 
and Mulligan®® has greatly aided the advance 
of knowledge. When this parasite is inoculat- 
ed into the rhesus monkey (Macaca mulatta), 
an infection develops that, if untreated, usually 
ends fatally in six to ten days after onset. The 
particular attribute of this species and also of 
P. gallinaceum is the high percentage of parasi- 
tized cells that develop during the later stages of 
infection (P. knowlesi 30 to 75 per cent, P. galli- 
naceum 30 to 80 per cent). Thus, for the first 
time heavy concentrations of parasites may be 
obtained for physiologic and immunologic studies. 

Lasoratory Dracnosis 
Morphologic Diagnosis 

When one recalls the great variety of clinical 

symptoms produced by cases of malaria, the vari- 
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ous atypical states of infection and the absence of 
symptoms in latent malaria, it becomes clear why 
a diagnosis of malaria is entirely dependent on 
finding and identifying the parasites in the blood. 
Through lack of facilities and of a proper technic 
and skill in detecting the plasmodia in blood 
films, the general practitioner and clinician too 
often neglect this essential procedure. 

The current laboratory methods of preparing thin 
and thick films and of staining them satisfactorily 
have become simplified a to be mastered by 
anyone with some facility and experience in micro- 
scopical technic.” The practitioner should at least 
know how to prepare satisfactory films for ship- 
ment to a state laboratory or to a medical school 
for examination, if the procedures and examina- 
tion cannot be performed in the private labora- 
tory. 

The technic of preparing thin blood films and 
staining them with the Romanowsky _ stains 
(Wright’s, Leishman’s or Giemsa’s) is commonly 
known. Repeated studies have shown that the 
thick-film technic is advan for the discov- 
ery of a lower concentration of parasites and for 
saving time in performing the examination."* The 
thick-film method is one of concentration. A large 
drop of blood is placed on a thoroughly clean 
slide. With the corner of another slide, a needle 
or other instrument, the drop is spread so that 
the red corpuscles are several layers thick in the 
center, tapering off to a single layer at the mar- 
gin. The film should dry flat, and when it is dry 
one should be able to read print or see the hands 
of a watch through its thickest part. Before stain- 
ing, the film should be placed in an incubator at 
37° C. for one hour or kept at room temperature 
overnight." It should not be heated or flamed, 
because the cells will thus be fixed and dehemo- 
globinization of the red cells will be prevented. 
The film should be stained within forty-eight 
hours because of degenerative changes that take 
place in the drop, preventing differentiation in 
staining. 

of the red cells and stain- 
ing of the parasites is carried out simultaneously 
in a 2 per cent Giemsa solution for forty-five min- 
utes, or in a 10 D per cent Wright-Giemsa solution 
for ten minutes.** American-made (National Ani- 
line and Chemical Company) Giemsa and 
Wright's stain can be used to make the required 
stock solutions. Only neutral or buffered water 
should be employed A diluting the stock stain, 
in order to ensure uniform results and also to 
prevent precipitation of the dye. Preparation of 
the buffered water can be carried out by the 
method of Field and Le Fleming™ or that of 
Wilcox and Logan.** 
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Field and Le Fleming's method. Dissolve 0.85 gm. of 
anhydrous disodium phosphate (NagHPO,) and 0.4 gm. 
of potassium acid phosphate (KH,PO,) in 1000 cc. of 
distilled water (if NagHPO,.H,O or Na ,HPO,.12H,O 
is used, the quantity must be recalculated). This solution 
should have a pH of 7.0-7.2. If a different pH is desired, 
according to ‘Soren- 
son’s buffer standards. 


Wilcox and Logan's method. M/15 NagHPO, 
(9.5 gm. of the anhydrous salt per liter) and M/15 
NaH,PO,.H,O (9.2 gm. per liter) or M/15 KH,PO, 
(9.0 gm. per liter) are mixed in the following amounts, 
the final volume being made 1000 cc. by the addition of 
distilled water: pH 7.0, 61.1 cc. of the former and 38.9 
ce. of the latter; pH 7.2, 72.0 cc. of the former and 28.0 cc. 
of the latter. 


Wright-Giemsa stain. Dissolve 2 gm. of Giemsa 
powder in 100 cc. chemically pure glycerin from a freshly 
opened bottle, with the aid of heating in a water bath at 
Precaution must be taken to 

avoid absorption of moisture during the process, particu- 
larly when the mixture is stirred. To this solution add 
100 cc. of aged Wright's staining solution (2 gm. of 
Wright's stain in 1000 cc. of chemically pure methyl al- 
cohol). Let stand overnight; then add 800 cc. of aged 
Wright's staining solution. Filter. 


A thorough knowledge of the morphology of 
malaria parasites must be acquired before attempt- 
ing to make a microscopical diagnosis. The stained 
thin film is the method of choice for studying the 
typical morphologic characteristics of malarial 
parasites, and for the novice this is the best method 
for differential diagnosis. Nevertheless, the thick- 
film technic is preferable for the reasons already 
given. Experience in thick-film examination is 
necessary, however, before one can make a reliable 
diagnosis from it. Since from ten to fifty times 
more blood can be examined on a thick film than 
on a thin film in a given amount of time, the 
method should be mastered and utilized by all 
workers called on to make frequent or occasional 
blood examinations for malarial parasites. 

A differential diagnosis of species should be es- 
tablished in all cases of malaria. A patient with 
malignant tertian malaria obviously requires more 
careful handling and treatment than does one with 
benign tertian infection. Finally, information con- 
cerning the previous use of antimalarial drugs 
should be obtained from each patient at the time 
blood is taken for examination. These drugs lead 
to the quick destruction and developmental in- 
hibition of the parasites in the peripheral blood 
and may result in failure to find the parasites. 
Whenever there is any doubt and whenever pos- 
sible, successive blood films should be taken at 
suitable intervals during at least two or three days 
to determine the existence of infection and to ar- 
rive at the correct differential diagnosis. 
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Serologic Tests 


Since both chronic and latent malaria often exist 
without detectable parasites in the peripheral 
blood, serologic tests as supplementary diagnostic 
procedures have held out a great deal of promise. 
Efforts to devise successful tests were greatly handi- 
capped by the inadequacy of antigens prepared 
from infected human blood, which has a rela- 
tively low density of parasitized cells. 

The availability of several species of simian 
parasites, particularly P. knowlesi, led to the fol- 
lowing significant studies on the immunology of 
malaria. In 1938, Coggeshall and Eaton®® were 
able to demonstrate complement-fixing antibodies 
in rhesus monkeys with a chronic P. knowlesi in- 
fection, using P. knowlesi antigen. Later Eaton 
and Coggeshall’® used the same test to study 
serums from human infections with P. knowlesi 
and with P. vivax and P. falciparum. Strong com- 
plement fixation was obtained with the three 
types of serum. Thus, the reaction was shown 
to be a group reaction rather than a specific one. 

This test has now been applied by Dulaney | ~ 
Stratman-Thomas” and Kligler and Yoeli®* 
test serums from human cases of malaria in an of. 
fort to determine the value of the procedure for 
practical diagnostic purposes. In a later paper, 
Dulaney, Stratman-Thomas and Warr* have 
shown that the test is highly specific for malaria, 
and again that it is group specific. They report 
102 positive reactions (82 per cent) with serums 
from 125 patients who had demonstrable malarial 
parasites in their blood at the time serum was 
taken; 15 positive reactions (9 per cent) of 192 
presumably malarious patients with negative blood 
films; and 24 positive reactions (14 per cent) in a 
group of 170 presumably nonmalarious patients 
who were suffering from bacterial or other pro- 
tozoan diseases. Serums from syphilitic patients 
with no malaria gave no higher percentage of 
nonspecific malarial reactions than did normal se- 
rums.** Kligler and Yoeli®® examined 309 serums 
obtained in a hyperendemic area, with 98 per cent 
positive reactions in children under twelve years 
and infected adults. Healthy adults gave 10 per 
cent positive reactions. Kligler and Yoeli also 
showed that serums of persons given repeated 
treatment react according to the interval between 
the last attack and the date of onset. Dulaney 
and Stratman-Thomas have pointed out that early 
treatment inhibits the development of complement- 
fixing antibodies. The test appears to have prac- 
tical use for epidemiologic purposes,”* but the re- 
action is more valuable as a supplementary test 
than as a substitute for the examination of blood 
films.** 


In 1938, Eaton® demonstrated the presence of 
agglutinins in serums from monkeys with a chronic 
infection of P. knowlesi. Within the limits of the 
work, the agglutination reaction was specific, giv- 
ing positive results only when a homologous 
combination was used. The observation that nor- 
mal red cells and cells with immature parasites 
did not agglutinate in antiserum offers a basis for 
explaining the slow humoral response in anti- 
body production and the activation of the lym- 

i ge system for cellular defense in 
the host. Because of the low density of parasites 
in human malarial infections, no similar tests have 
been performed with human malarial parasites 
and immune serums. 

An important series of contributions was initi- 
ated in 1940 by Mulligan and Russell™ when they 
demonstrated the specific agglutination of sporo- 
zoites of P. galinaceum by dissecting salivary 
glands of infected mosquitoes in homologous anti- 
serum in dilutions as high as 1:8000. Mulligan, 
Russell and Mohan,** working with sporozoites 
and immune serums from human, fowl and spar- 
row malaria, presented strong evidence for the 
specificity of the reaction. Sporozoites of human 
malaria were agglutinated in a titer of 1: 4000 by 
serums from chronic human cases. Sporozoites of 
sparrow malaria, P. praecox, were agglutinated in 
the extraordinary high titer of 1: 8000 to 1: 65,000 
when chronic homologous serum was used. Cross- 
agglutination was observed in some cases to a 
titer of 1:128, indicating a slight group reaction. 
Although the method has possibilities for applica- 
tion to the diagnosis of human malaria, practical 
difficulties in providing and maintaining a supply 
of infected mosquitoes will no doubt prevent its 
adoption. 


A precipitin test was devised by Taliaferro and 
Taliaferro™ in 1928 in which an extract of human 
placenta from a case of malaria was used. This 
work has not been applied practically because of 
the scarcity of infected placentas for making the 
required antigen. The majority of workers with 
simian malaria have failed to get positive results. 
Dulaney and House** have been able to obtain a 
precipitative reaction with an antigen from P. 
knowlesi. Both the collodion-agglutination method 
of Cannon and Marshall*®* and the collodion- 
fixation procedure of Goodner® gave positive re- 
sults. Macroscopic agglutination was obtained by 
both precipitative methods. 

Skin tests have been devised for malaria, but 
the results do not seem to be consistent or sig- 
nificant. Hermann and Lifschitz** worked with 
human malaria, and Sinton and Mulligan** with 
monkey malaria. Stratman-Thomas and Dula- 
ney™ failed to repeat the above positive results and 
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stated that the reactions obtained did not fulfill 
the criteria for a delayed type of intradermal re- 
action. 


Chemical Tests 


Although the ferro-flocculation and melano- 
flocculation tests of Henry*® ** were claimed to 
be specific antibody-antigen reactions, extensive 
studies have shown that this is not the case. The 
positive results obtained with serums from cases 
of malaria are dependent on an altered ratio of 
serum proteins. For this same reason positive tests 
were obtained by numerous other workers in a 
wide variety of diseases, such as typhus, kala azar 
and Weil's disease.“*:** The pigments acted as 
indicators and not as antigens. 

With the explanation available for the mech- 
anism involved in Henry’s reaction, Proske and 
Watson** developed a protein-tyrosin reaction to 
make a quantitative chemical estimate of the 
amount of euglobulin present in the serum from 
patients with malaria. The test is no more specific 
than Henry's reaction, but is much simpler. The 
reaction and results have been confirmed by at 
least one group of workers.*® 


PATHOGENESIS 


No generalization can be made about the course 
and severity of malarial infection without quali- 
fications regarding the kind of malaria involved, 
the area in which the disease was contracted, and 
whether the malaria was naturally acquired or in- 
duced. It is true that tertian and quartan malaria 
have more constant courses than has malignant 
tertian malaria, which is very variable in its clin- 
ical manifestations. 

The human malarial parasites are generally con- 
sidered as well-defined species, but actually, as 
shown below, there are definite morphologic and 
physiologic differences between strains of the same 
species obtained from different malarious areas. 

Objections may be raised to comparing the basic 
observations that were made with naturally ac- 
quired and induced malaria, since the latter is 
usually produced in paretic patients by the direct 
inoculation of infected blood from patient to pa- 
tient. These objections have been met in many 
laboratories by using infected mosquitoes to induce 
the disease. 

In a typical case of tertian or quartan malaria, 
the basic clinical symptoms of rigor, heat and 
sweating during a certain time of the periodic cycle 
are associated with the cyclical development of the 
parasites in the blood. The beginning and dura- 
tion of the paroxysm are correlated with the rup- 
ture of the parasitized red cells and the setting 
free of the new crop of merozoites into the 


286 
| 
Vol. 
1 


Vol. 229 No. 7 


plasma. The original observations of the associ- 
ated phenomena were made by Golgi,** but the 
periodic phenomena for P. malariae have now been 
worked out in greater detail.’ The growth of 
trophozoites took 54.2 hours, young schizonts 10.4 
hours, and segmenters 7.4 hours, six of which were 
required for segmentation. The progress of seg- 
mentation was closely followed by a rise in tem- 
perature until the process was completed. A dif- 
ferent time schedule exists in tertian and malignant 
tertian malaria, but the relation of the shorter 
paroxysm to the segmentation of the parasites is 
apparently the same. 

The underlying phenomena causing the parox- 
ysm are not understood. Many theories have been 
offered, but few facts are known. The release of 
the merozoites and the pigment and constituents 
of the ruptured red provides a sudden in- 
crease in protein that may cause the phenomenon. 
The latter is believed to be similar in some respects 
to an anaphylactic reaction.“* Even though one 
reads in the literature about toxic substances and 
the increased toxicity of epidemic malaria, no 
concrete evidence is as yet available for the secre- 
tion and liberation of such toxic substances. Other 
 authors*® believe that the rise in the plasma po- 
tassium level may be responsible for the sequence 
of events. Beeson and Hoagland™ found that intra- 
venous injections of calcium chloride (10 cc. of a 
10 per cent solution) stopped the rigor almost im- 
mediately. 

Recent studies with the pigment (hematin) of 
P. knowlesi have identified this substance spec- 
troscopically as ferrihemic acid.*** The same 
workers tried to demonstrate the role of the pig- 
ment in the production of the paroxysm™ and the 
lesions. No evidence of a causal relation be- 
tween pigment and toxicity was obtained. Toxic 
symptoms developed only when the reticuloen- 
dothelial system was overwhelmed by the accu- 
mulation of parasites. Furthermore, the pigment 
at the time of liberation from the ruptured cell 
was found to be insoluble in the plasma. 

The observations just cited leave the cause of 
the paroxysm still undiscovered. In fact, the mech- 
anisms involved in the production of the paroxysm 
and symptoms are still more baffling when one 
considers the symptomless carrier, and when one 
compares the numbers of parasites per cubic mil- 
limeter of blood at the onset of symptoms and for 
varying intervals after spontaneous cure. Usually 
the parasites are present in much greater numbers 
at the time the symptoms disappear. This phe- 
nomenon and also the relapse are no doubt related 
to the immune response as well as to the inherent 
pathogenesis of the disease. 


MALARIA RESEARCH — GEIMAN 


The pathogenicity of human plasmodia differs 
between species and between strains of the same 
species. Primarily, the parasites gain entrance into 
the blood stream after a variable incubation period 
and invade the red corpuscles, where they mul- 
tiply asexually and also differentiate into gameto- 
cytes. The destruction of red cells on the com- 
pletion of each new asexual cycle leads to anemia, 
which is correlated in intensity with the severity 
and duration of the disease. The cellular detritus, 
pigment, merozoites that fail to penetrate new cells 
and old gametocytes are taken up by phagocytes. 
Since the volume of material for phagocytosis 
varies with the intensity of the infection, the quan- 
tity is great enough in most cases to cause a pro- 
liferation of the reticuloendothelial system. For 
this reason, the parasites localize in the spleen, 
liver and bone marrow to produce hypertrophy, 
hyperplasia and pigmentation. 

In malignant tertian malaria, the parasitized red 
cells may localize in any organ because of their 
tendency to agglutinate spontaneously and to ad- 
here to the walls of the small capillaries. Thrombi 
are then formed, leading to stasis of the blood sup- 
ply and occlusion of the capillaries. Cannon™ in an 
outstanding discussion of the pathology of human 
malaria presents a case to confirm the spontaneous 
agglutination of parasitized red cells. Knisely et 
al.” have demonstrated the phenomenon in vivo, 
using a color moving-picture film to record the 
sequence of events in the blood of a rhesus monkey 
injected with P. knowlesi. Rigdon™ failed to find 
evidence of spontaneous agglutination in a patient 
dying of uncomplicated malignant tertian malaria 
and autopsied three hours after death. This author 
suggested that shock resulting from anoxemia is 
worth considering as the cause of death in infec- 
tion with P. falciparum. In any case, the blocking 
of capillaries by parasitized red cells helps to ex- 
plain the great variety of symptoms in pernicious 
malaria, and the sequence of events is responsible 
for the types known as “cerebral” and “algid.” 
Cannon presents excellent evidence for the simi- 
larity between the courses of malarial and of bac- 
terial infection, a fact that is not generally recog- 
nized by iologi 

The parasites of tertian and quartan malaria are 
not so invasive as is P. falciparum, and the counts 
per cubic millimeter do not approach the 300,000 
to 500,000 seen occasionally in fulminating cases 
of pernicious malaria. The density of P. vivax 
is seldom greater than 100,000, and P. malariae 
seldom exceeds a density of 20,000. Even though 
the parasitic densities in quartan infection are ex- 
tremely low, the paroxysms are usually very severe. 

Valuable information concerning malaria in 
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laboratory studies. The method of infection de- 
pends on the direct transmission of the parasites 
by the use of common hypodermic syringes. Big- 
gam®* first reported this type of infection among 
drug addicts in Cairo, Egypt, in 1929, and the first 
report in this country was made in 1932.% Addi- 
tional papers from other workers in this and other 
countries followed within a short time. Helpern™ 
presented a study of 49 cases in New York City, 
29 of which were fatal. Most*' has studied over 
200 cases, all except 2 of which were malignant 
tertian malaria. These papers deserve attention, 
particularly by physicians on the staffs of large 
city hospitals, who are more likely than others to 
be confronted with this type of patient. A high 
percentage of cases are brought into hospitals in 
a comatose condition because of cerebral involve- 
ment with P. falciparum. Early diagnosis by the 
demonstration of malaria parasites in the blood is 
necessary, this to be followed by prompt and in- 
tensive treatment in order to prevent fatalities, 
which even then are very high. 

Most pointed out that the malignant tertian ma- 
laria seen in his series of cases differed in no way 
from naturally acquired infections in the tropics. 
Cerebral syndromes were the most frequent, but 
gastrointestinal or algid types were seen, along 
with 2 cases of hemoglobinuria or blackwater fe- 
ver, 1 of which was fatal. 

The course of the disease and its pathology, as 
studied by Helpern and by Most, were character- 
istic of malignant tertian malaria. Death in the 
majority of cases was attributed to the overwhelm- 
ing infection and diffuse cerebral involvement. No 
observations were included that add to those made 
by Cannon™ on the intravascular agglutination of 
parasitized cells, although photographs were shown 
to demonstrate the filling and occlusion of small 
capillaries. 

PuysioLocy 


The physiologic pathology of malaria has been 
revi by Meleney, who concludes a summary 
of this extensive subject by saying, “There are few 
infectious diseases of man which, in their severe 
manifestations, produce functional changes in more 
regions and systems of the body than malaria.” 
Consequently, the variety of clinical symptoms 
caused by malaria are more understandable when 
the physiologic changes taking place in this infec- 
tion are realized. 

Of interest are recent studies®*-* on induced 
malaria made in an effort to find the cause for 
the edema commonly seen in paretic patients un- 
dergoing treatment. These observations demon- 
strated a reduction of the plasma proteins, espe- 
cially that of albumin® and have led Kopp and 
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Solomon™ to the conclusion that the edema is the 
result of reduced osmotic pressure caused by a 
marked fall of the albumin fraction to levels of 
3 gm. per 100 cc. or below. The most important 
factor in determining this drop in the synthesis 
of albumin is the interference with its production 
in the liver. The destruction of red cells by the 
parasites accounts in part for the increase of glob- 
ulin. A period of twenty-four days was required 
after the termination of the attack before the 
blood proteins returned to their normal values. 

The physiology of the malarial parasites is not 
clearly understood because of the same difficulties 
that have hampered studies on humoral immunity. 
No adequate methods of cultivating these para- 
sites are known, and they generally occur in a rel- 
atively low concentration in the peripheral blood 
during the human disease. The discovery of the 
simian parasite P. knowlesi2® which produces over 
50 pér cent infected red cells in the rhesus mon- 
key, has provided a rich source of organisms for 
studies of metabolism and immunity. With im- 
proved methods devised during these studies, spe- 
cies causing less intense infections are also being 
investigated. 

Dextrose was found to be essential for the lim- 
ited survival of human plasmodia according to the 
technic of Bass and Johns. Christophers and Ful- 
ton® and Fulton™ showed that glucose causes an 
increase of oxygen consumption by P. knowlesi. 
Coggeshall® showed that P. knowlesi consumes 
six times as much oxygen as does P. imui. Maier 
and Coggeshall,” improving the methods of Chris- 
tophers and Fulton, found that the oxygen uptake 
is proportional to the size or developmental stage 
of the organism, and that glucose appears to mect 
the normal energy requirements of the parasite. 
Application of the studies on respiration was made 
by Fulton and Christophers™ in order to test the 
effect of quinine and atabrine on the parasite in 
vitro. Coggeshall and Maier™ went one step far- 
ther and investigated the possibility of assaying 
antimalarial drugs by their effects on respiration 
and comparing the results with their therapeutic 
action. The in vitro method could not be used to 
furnish a reliable chemotherapeutic index, but had 
value as a supplementary test along with in vivo 
experiments. 

The precise role of diet in racial and individual 
susceptibility to human malaria is not understood. 
The great influence that famine exerts on the 
intensity of epidemic malaria in India has long 
been noted. However, the epidemics usually 
followed a period of famine, indicating that lack 
of proper food was a predisposing cause. Pass- 
more and Sommerville™* have pointed out that the 
association of malnutrition and malaria does not 
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prove that malnutrition is an essential factor in 
the causation of epidemics. In fact, these authors 
reviewed the conflicting views of various authors 
and in particular those of Sinton*® who has pointed 
out that malaria may be the direct cause of pov- 
erty and an insufficient diet. The numerous fac- 
tors involved in the general picture of adverse 
economic conditions are difficult to study and assess 
in the field. 

Avitaminosis and its general effect on resistance 
to infection may play a part in making a commu- 
nity highly susceptible to an outbreak of epidemic 
malaria, but experimental evidence is lacking. The 
~ degree of immunity existent in the population is 
also a factor, because low transmission at a time 
of drought allows the immunity to fall to a low 
level in the older age groups, and is not sufficient 
to produce immunity in young children if they 
are not exposed to infection. Consequently, the 
complexity of factors involved in endemic and epi- 
demic malaria has prevented accurate analyses of 
the part played by malnutrition and dietary defi- 
ciencies. The coincident and repeated conduct of 
a thorough nutrition survey in conjunction with 
the malaria survey in a highly malarious area 
over a period of years would provide invaluable 
medical and public-health data. 

Clinical investigations by Lotze™ showed that 
greater quantities of vitamin C than normal were 
utilized by patients with benign tertian malaria, 
and the vitamin was found to play a part in salt 
and iron metabolism. Mohr" confirmed these 
findings and insisted that no causal relation exists 
between malaria and avitaminosis C; the adminis- 
tration of additional vitamin C, he stated, aids con- 
valescence from malarial anemia by enhancing 
the value of iron. 

Passmore and Sommerville,"* working with sim- 
ian malaria and diets deficient in vitamins A and 
C and calcium, failed to demonstrate differences 
in primary infections between a_well-nourished 
and a poorly nourished group of monkeys. Actu- 
ally, the average parasite counts were higher in the 
well-nourished group. This finding at least con- 
firms the observation that a good state of nutri- 
tion does not reduce the severity of primary at- 
tacks of malaria in human beings. 

The relation of biotin to + one to avian 
malaria has recently been studied by Trager.” 
When ducks and chickens on a deficient biotin 
diet were injected with P. lophurae, 50 to 100 per 
cent heavier infections . The parasite 
count remained high several days longer and the 
mortality was greater than among the controls. At 
the peak of the malarial infection, the concentra- 
tion of biotin in the blood reached two to three 
times its normal value, a fact that Trager points 
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out may well be concerned with the elimination 
of the parasites from the blood stream. The ap- 
plication of these results to similar studies on 
human and simian malaria should provide some 
interesting and highly valuable data. 


(To be concluded) 
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CASE 29321 
PRESENTATION oF CASE 


A fifty-one-year-old unmarried woman, a stenog- 
rapher, entered the hospital because of “general- 
ized weakness.” 

Approximately one month prior to admission 
the patient noticed increasing difficulty in climb- 
ing stairs because of “weakness in the knees.” Two 
weeks before admission her ankles began to swell, 
particularly in the evening, and at times her face 
was slightly swollen. Weakness gradually became 
generalized, and she felt extremely fatigued each 
evening. Her physician noticed that her voice had 
become quite deep, acne had developed on the face, 
hair had grown on her upper lip and chin, and 
her eyebrows had become bushy. She had gained 
3 pounds in the previous month. During the two 
years prior to admission she had occasionally suf- 
fered with bitemporal headaches, often associated 
with palpitation. There had been no dyspnea, cy- 
anosis or angina. 

The family history was noncontributory. Twenty- 
six years prior to admission, a panhysterectomy, 
right odphorectomy and partial left oéphorectomy 
were done for ovarian cysts and endometriosis. 
Menses ceased after this operation but no hot 
flashes occurred. 

Physical examination revealed a large woman, 
wejghing 175 pounds, who talked in a rather husky 
tone. The eyebrows were bushy. Hair was prom- 
inent on the upper lip and to a less extent on the 
chin. The hair on the head was not remarkable. 
The fundi were normal. There were crusted and 

ular lesions on the face and between the 

sts. The cheeks were fat. The subcutaneous 
fat seemed abundant on the trunk, upper arms 
and thighs. The skin was rather flushed; several 
small striae were present over the iliac crests. Both 
breasts were small. The heart, lungs and abdo- 
men were normal. Vision was 20/20 in the right 
eye and 20/25 in the left eye. The visual fields 
and blind spots were normal. There were many 
fine and deep varices of the legs and thighs. Pelvic 


*On leave of absence. 
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examination revealed an absence of organs or 
masses. One examiner believed the clitoris was 
slightly enlarged. The tendon reflexes were — 
gish. Muscular weakness was generalized but 
more evident in the lower extremities. No mus- 
cular twitches were noted, and there was no mus- 
cle tenderness. Sensations to pinprick and light 
touch were normal. The position and vibration 
senses were reduced in the legs, but the plantar 
reflexes were normal. 

The blood pressure was 220 systolic, 106 dias- 
tolic. The temperature was 99.2°F., the pulse 84, 
and the respirations 20. 

Examination of the blood revealed a red-cell 
count of 4,860,000 and a white-cell count of 10,300, 
with 89 per cent neutrophils. The urine was alka- 
line and had a specific gravity of 1.012; the sedi- 
ment contained 2 white cells per high-power field 
and a great deal of amorphous material, and the 
urine gave a “green with slight precipitate” test 
for sugar. A blood Hinton test was negative. The 
fasting blood sugar was 127 mg. per 100 cc., and the 
nonprotein nitrogen 20 mg. The chloride was 
92.0 milliequiv. per liter. The prothrombin time 
was 23 seconds (normal, 19 seconds). The total 
protein was 4.8 gm., the albumin 3.1 mg., the glob- 
ulin 1.7 mg., the calcium 9.6 mg., and the phos- 
phorus 3.1 mg. per 100 cc. Another fasting blood 
sugar before a glucose tolerance test was 156 mg. 
per 100 cc., and the test levels were 262 mg., 282 
mg., 300 mg. and 360 mg. in one half, one, two and 
three hours respectively. There was no sugar in 
the urine specimens collected during the test. A 

lsulfonephthalein test showed 45 per cent ex- 
cretion, 15 per cent in the first fifteen minutes. 
The fasting blood sugar before an insulin tol- 
erance test was 136 mg. per 100 cc.; the test levels 
were 115 mg., 4% mg., 85 mg., 91 mg., 111 mg. 
and 123 mg. at twenty, thirty, forty-five, sixty, 
ninety and one hundred and twenty minutes 
after the intravenous injection of 7.9 units of insu- 
lin. Adrenalin (0.79 cc. of a 1: 1000 solution) was 
then administered, and forty-five and sixty min- 
utes later the blood sugar levels were 162 mg. 
and 145 mg. per 100 cc. respectively. In three ex- 
aminations the 17-ketosteroids were 16.8 mg., 10.4 
mg. and 10.2 mg. in twenty- -four-hour urine speci- 
mens. The urine contained less than 6.6 mouse 
units of follicle-stimulating hormone per twenty- 
four-hour urine specimen. The basal metabolic 
rate was + 15, + 7 and -1 per cent in three sat- 
isfactory determinations. 

An electrocardiogram revealed a normal sinus 
rhythm of 70. The PR interval was 0.14 second. 
There was high voltage in the standard leads. The 
QRS complex was 0.09 to 0.10 second. Q: was 
11 mm., and Qs 1 mm. There was evidence of 


291 


in Lead 3, and there was late inversion of the T 
wave in Lead 4. The spinal fluid was normal. 
A chest roentgenogram was negative except for 
a linear scar in the left lower lung field. The 
heart was transverse in position, and the aorta tor- 
tuous. X-ray examination of the skull showed a 
normal sella turcica. There was considerable in- 
creased density 


parietal bone. The squamous portion of the 
temporal bone was thin. A lateral view of the 
thoracic spine showed moderate osteoporosis. There 
was no evidence of vertebral fracture. The kid- 
neys appeared normal in size, shape and position. 
There was an irregular area of calcification low in 
the pelvis. Intravenously injected dye appeared 
promptly in both kidneys. There was incomplete 
visualization of the calyxes and pelves owing to 
overlying bowel content. The ureters appeared 
normal. The area of calcification was partially 
obscured by the bladder shadow. A barium enema 
was negative except for several diverticula in the 
sigmoid. There was no definite evidence of ex- 
trinsic pressure on the bowel. 

The patient was treated symptomatically and 
discharged unimproved on the twenty-third hos- 
pital day. Her diabetes was controlled by diet 
without insulin. On the day of discharge the 
chloride was 78.5 milliequiv. per liter, and the 
nonprotein nitrogen 23 mg. and the sugar 162 
mg. per 100 cc. 

Final admission (five weeks later). The pa- 
tient re-entered the hospital because of increased 
generalized muscular weakness and dryness of the 
mouth. 


The patient looked apathetic, but seemed quite 
comfortable. Scattered fine and medium moist 
rales were auditle at the lung bases posteriorly. 
The heart and abdomen were normal. There 
was slight pitting edema at the sacrum and in- 
creased weakness of the hands and back. The 
muscles of the hands, calves and thighs were atro- 
phied, but no fibrillations were seen. The tendon 
reflexes were sluggish, although there was marked 
reduction in vibration sense and in two-point dis- 
crimination in the lower extremities. Pinprick 
was felt less acutely on the legs than on the trunk 
and upper extremities, although the soles of the 
feet were very sensitive. Perception of light touch 
seemed normal. 

The blood pressure was 135 systolic, 90 diastolic. 
The temperature, pulse and respirations were nor- 
mal. 
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The red-cell count was 3,850,000, and the white- 
cell count 9600, with 93 per cent neutrophils. The 
urine was neutral in reaction, had a specific gravi- 
ty of 1.015 and gave a +++ test for albumin and 
an olive-green test for sugar. The sediment con- 
tained 25 white cells per high-power field and a 
great deal of amorphous debris. The creatine and 
the creatinine urinary excretions were 360 mg. and 
512 mg., respectively, in twenty-four hours. The 
blood nonprotein nitrogen was 28 mg. per 100 cc. 
and the sugar 244 mg.; the carbon dioxide com- 
bining power was 37.3 millimols per liter. The vi- 
tal capacity was 30 per cent of normal. In a flat 
plate of the abdomen the left kidney was lower 
than usual. There was a shadow somewhat sug- 
gestive of a mass above the kidney, but this was 
not definite. 

A biopsy of a leg muscle was done. The sur- 
geon commented on the difficulty in finding any 
muscle tissue. The sections showed degenerative 
changes in the muscle fibers, as evidenced by a 
marked increase in sarcolemma nuclei. There was 
some increase in fat and connective tissue. 

The blood sugar remained high despite 20 units 
of regular insulin and 20 to 30 units of protamine 
zinc insulin daily, but the urine was freed from 
sugar by the insulin. Two weeks after admis- 
sion the carbon dioxide combining power was 
344 millimols, the chloride 84.5 milliequiv. and 
the sodium 1408 milliequiv. per liter. The pro- 
tein was 3.8 gm., the in 2.4 gm. and the 
globulin 1.4 gm. per 100 cc. The pH of the blood 
was 7.39. The urine at that time was alkaline 
and gave a + test for albumin; it showed a 
+++-+ test for chloride in the twenty-four- 
hour specimen. The sediment contained 6 white 
cells per high-power field, amorphous debris and 
many bacteria. 

The patient was treated with testosterone pro- 
pionate. Since the urinary output was 940 cc. per 
day, ammonium chloride was administered, pro- 
ducing a marked diuresis. Approximately one 
month after admission petechial hemorrhages were 
noted in the skin of the abdomen, particularly in 
an abdominal scar, and of the chest. The pro- 
thrombin time was 28 seconds (normal, 20 sec- 
onds). The sugar was 235 mg., the protein 4.2 
gm., the calcium 8.7 mg,., and the phosphorus 1.3 
mg. per 100 cc. The carbon dioxide combining 
power was 35.1 millimols per liter; the chloride 
was 83.9 milliequiv., the potassium 3.18 milliequiv. 
and the sodium 133.9 milliequiv. per liter. The pH 
of the blood was 7.7. The total 17-ketosteroid ex- 
cretion was 11.8 mg. every twenty-four hours 
(alpha type 8.4 mg., and beta type 3.4 mg.). The 
urine was negative for 3 mouse units of follicle- 
stimulating hormone per twenty-four-hour speci- 
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moderate left-axis deviation. T: was upright, and 
Ts inverted. There was slight sagging of the 
ST tin Lead 2. The T wave was inverted 
Vol. 
1 


D1acnosis 


‘old 
before admission. She had acne of the face, and 
hair on the lips and chin; the eyebrows had be- 
come bushy, and her voice deep. 

I think the best way to discuss this case is to 
“jump in” on the question of Cushing's. disease, 
because the symptoms of weakness, slight mascu- 
linization, hirsutism, high blood pressure and 
diabetes, make a discussion of this disease inevi- 
table. 


Cushing's syndrome is usually, if not always, as- 
sociated with hyperplasia or cancer of the cortical 
cells of the adrenal gland and frequently with 
certain changes in the basophilic cells of the pi- 
tuitary gland. Cushing found basophilic ade- 
nomas in many of his cases, but such adenomas 
have not always been found in this syndrome,* 
and their significance is still not clear. 

One thinks of the adrenal gland as the primary 
etiologic factor in Cushing’s syndrome, and there 
are a number of factors here that favor this syn- 
drome. I should mention particularly two things: 
the type of the diabetes, and the very low amount 
of follicle-stimulating hormone in the urine. A 
low excretion of follicle-stimulating hormone can 
be present with destruction of the pituitary gland 
(as in panhypopituitarism) and also following 
suppression of pituitary activity by estrin produc- 
ing tumors (arr omas). We must re- 
member the possibility of the latter in this case, 
because although most of her pelvic organs were 
removed at an earlier age for endometriosis, part 
of one ovary was left and arrhenoblastoma was 
therefore still possible. 

The type of diabetes here, the insulin-resistant 
variety, is found in Cushing’s syndrome. Protein 

*The term “Cushing's syndrome” is used when speaking of the clinical 

without regard to the etiology. The term “Cushing's disease” 
reserved for those cases with basophilic adenoma of the pituitary gland. 


little protein (accounting for the weakness). There 
is no absence of insulin in this condition; hence, 


In Cushing’s syndrome there is also a slight 
increase in the excretion of 17-ketosteroids. Such 
an increase was present in this case. The acne is 
typical. The blood pressure is characteristic. But 
when one comes to the further laboratory data and 
the subsequent course one’s hope for Cushing's 
syndrome is greatly upset. In the first place this 
patient was running a constant alkalosis and had 
a very low serum protein. The alkalosis I think 
could be explained by the loss of chloride. The 
urine contained a large amount of chloride, and 
the blood chloride, even in the first examination, 
was extremely low. If a person is losing chloride 
without losing base, alkalosis will certainly re- 
sult. The patient was not vomiting. Why she 
was not losing base, I do not know. I hope I 
shall get help from someone here. The low serum 
chloride is one of the characteristic changes that 
take place in Addison's disease, but in Addison's 
disease sodium is also lost, and potassium retained. 
Consequently we are faced with what looks like 
hyperactivity of certain cortical cells on the one 
hand (Cushing’s syndrome) and loss of activity 
of the cortical cells on the other. 

Dr. Tracy B. Matrory: 
medullary cells? 

Dr. Fremont-Smitu: No; I mean cortical cells. 
As I said, some factors here suggest overactivity 
of the cortical cells, others underactivity. I think 
that can possibly be explained by ‘the fact that in 
Cushing’s syndrome the androgenic cells are the 
overactive cells.+ In a case reported by Wilkins,’ 
there was hyperplasia of the adrenal androgenic 
tissues and death resulted from corticoadrenal in- 
sufficiency. I wish to see whether I can fit this 
case into a similar type of lesion. 

Let us run through the vast amount of labora- 
tory work here. The chlorides were low, and the 
nonprotein nitrogen was normal, which is against 
Addison's disease. The low total protein probably 
accounted for the edema. Low total protein is 


tThis is a misstatement. M. F. S. 


Do you not mean 
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men. A perirenal air injection disclosed a smooth is rapidly turned into sugar; and this not only 
mass, measuring 9 by 6 by 0.5 cm., overlying the leads to too much sugar (diabetes) but to too 
superior pole of the left kidney at the level of the 
eleventh and twelfth ribs. There was considerable ee 
air in the fascial planes and probably within the the administration of insulin produces slight, if 
abdomen. Twenty-four hours after the injection any, lowering of the blood sugar and does not 
there was a large amount of mediastinal em- make up for the defect. This patient had marked 
physema and subacute emphysema in the neck. jnsulin resistance. In the insulin-tolerance test, in 
The patient gradually became drowsy and unco thirty minutes after the injection of a proper 
operative, and increasing edema developed in spite amount of insulin, the blood sugar should be 
of the administration of Mercupurine. about half the fasting level. Here the thirty- 
On the thirty-third hospital day Cheyne-Stokes minute level was well over half the fasting level. 
breathing developed, the blood pressure dropped Moreover, insulin given to this patient did not 
in spite of transfusions and coramine, and the pa- control the diabetes. 
4 tient lapsed into coma and died. 


not found in Addison's disease because the body 
loses water, together with the electrolytes, and 
hemoconcentration results. The calcium was 9.6 
mg,., and the 3.1 mg. I should not 
make any reference to the calcium, even in the 
presence of the low serum protein, if it were not 
for the fact that later on, when the calcium was 
lower (8.7 mg.), the phosphorus was 1.3 mg. 
That is probably a red herring, but if you will re- 
member that in determining the serum calcium 
you must add 1 mg. to the calcium reading for 
every milligram the total protein falls below 7 mB 
you will sce here that by adding 

calcium value one is left with a are ane mg.; 
this and a phosphorus level of 1.3 mg. are con- 
sistent with hyperp yroidi I only raise 
that as an interesting speculation and ‘wil ask Dr. 
Albright to say a word about it. The renal func- 
tion was somewhat low, — 15 per cent in the first 
fifteen minutes, —but it does not seem that the 
kidney function was badly damaged. 

The ketosteroids were high for a woman who 
is as sick as this woman was. Normally the alpha 
type represents 90 to 95 per cent of the total keto- 
steroids. I am tempted to make a diagnosis of 
cancer of the adrenal cortex on the basis of the high 
percentage of beta ketosteroids reported here. But 
in all the cases of adrenal cancer about which I have 
heard the total excretion of ketosteroids is extreme- 
ly high, ranging from 50 to 100 mg. in twenty-four 
hours. In my diagnosis I shall be influenced more 
by the comparatively low ketosteroid excretion 
than by the disproportion of the alpha and beta 
steroids. I shall therefore make a diagnosis of 
hyperplasia rather than cancer of certain cells of 
the adrenal cortex, with consequent pressure on 
the cortical cells that secrete the anti-Addison’s 
disease hormones. I may be absolutely wrong, but 
I make it on the basis of the absence of a great 
increase in excretion of total ketosteroids. 

Running through the other facts here, | think 
the electrocardiogram shows coronary heart dis- 
ease, but not coronary thrombosis. This, again, 
is consistent with Cushing’s syndrome, which is 
often accompanied by coronary disease. The ab- 
sence of x-ray evidence of tuberculosis in the chest 
makes Addison’s disease unlikely, since about 80 
per cent of Addison’s disease is the result of tu- 
berculosis. There was not, as there often is in 
Cushing’s syndrome, a high red-cell count. I 
should also mention the creatine output, which 
was extremely high in this case. The normal 
woman puts out little creatine, and this large 
output is consistent with Addison’s disease, as 
well as with hyperthyroidism and myasthenia 
gravis. The creatinine output was low, which is 
consent wth the paucity of ob 
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nately the air did not choose the right pathway 
help us out. It failed to outline the kidney and 
adrenal gland as well as it often does, but there 
is a mass lying in this area above the kidney that 
is outlined by the air in part, and I can say that, 
in spite of the normal upper pole of the kidney, 
which can be seen in the lateral view, there is 
something lying above it. This chest film was 
taken rather late in the disease and simply 
atelectasis and the decalcification of the 
which have been seen elsewhere. I do not 
anything b a suggest active tuberculosis. 


Cushing’s 
of the parathyroid glands. I believe there will be 
no in the pancreas or ovary. There will 
also be the changes that go with h sion; 


Dr. Arsricut: I am afraid that I have 
been guilty of spreading misinformation. We did 
at one time think that all cases of cancer of the 
adrenal gland had a very high 17-ketosteroid ex- 
cretion. This was true of our first 3 cases; how- 
ever, some of our other cases had normal or only 
slightly elevated values. They had a case of can- 
cer of the adrenal gland with Cushing’s syndrome 
and normal ketosteroid excretion at the Mount 
Sinai Hospital in New York City. Concerning beta 
ketosteroids, when they are high it probably means 
cancer; when they are low, however, it does not 
mean that it is not cancer. Their excretion was 
not high in this case, in spite of the fact that, as 
Dr. Fremont-Smith has stated, their percentile 
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served by the surgeon. The biopsy of the leg 
muscle I shall not discuss. 

The only other important thing is the finding 
by perirenal air injection of a tumor above the 
left kidney. May we see the x-ray films? 

Dr. Laurence Rossins: This skull film shows 
a sella that is normal in size and shape with 
perhaps slight decalcification of the vault. The 
bones of the spine are decalcified, and in this 
film we are able to see that the left kidney is 
considerably low in position and that there is a 
suggestion of a mass above it. Although these 
films were taken after an air injection, unfortu- 

| 
of calcification. 

Dr. Fremont-Smitu: I have not explained the 
low serum protein, except possibly by inanition. I 
shall make a diagnosis of hyperplasia of certain 
groups of cells of the adrenal cortex, with pres- 
sure on the other parts of the cortex and resultant 
destruction and Addison’s disease; and in the pi- 
tuitary gland I expect to see nothing except the 
changes in the Crooke cells that may go with 
sclerosis of the kidneys. 
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value with regard to total 17-ketosteroid excre- 
tion was increased. 

The low serum phosphorus was probably the 
result of giving testosterone. When testosterone is 
administered, new tissue is formed and that takes 
a lot of phosphorus. 

There are so many things to talk about that it 
is difficult to choose the significant points. 

A Puysicitax: Did the patient have edema? 

Dr. Avsricit: Yes; marked edema. 

Let us talk about electrolytes. If she had Cushing's 
syndrome, presumably she had too much of some 
adrenocortical hormone. So in the electrolytes 
one might expect the opposite picture of that seen 
in Addison’s disease. In Addison's disease, there 
is a low sodium, a low chloride, a normal carbon 
dioxide combining power and a high potassium. 
This patient had a normal sodium, a low chloride, 
a high carbon dioxide combining power and a 
low potassium. In other words, the findings were 
not typical of those observed in Addison’s disease, 
with the exception of the chloride. Dr. Fremont- 
Smith says that she was losing chloride through 
the urine without base. The urine was alkaline, 
so there was base of some kind with the chloride. 
It is clear that the high carbon dioxide combining 
power was compensatory to the low chloride, but 
_otherwise I cannot put the electrolyte picture to- 
gether. Dr. Edwin Kepler? of the Mayo Clinic has 
had 3 patients with Cushing's syndrome who had 
exactly the same alterations in their blood electro- 
lytes. In these cases there was the same tendency 
to hemorrhage that this patient showed: hemor- 
rhage into the subcutaneous tissue. Dr. Kepler's 
cases all showed hyperplasia of the adrenal glands. 

Dr. Fremont-Smitru: What was the argument 
for treating with testosterone? 

Dr. Arsricur: We know that in Cushing's 
syndrome the patient is suffering from lack of 
tissue — no muscle, no bony matrix, thin skin and 
so forth. Testosterone is the hormone par excel- 
lence that makes everything grow. This is a type 
of symptomatic treatment that works well in cer- 
tain cases. I think Dr. Fremont-Smith’s conclu- 
sions that this patient was suffering from over- 
function of certain functions of the adrenal glands 
and underfunction of others come very close to 
explaining the facts. 


Cunicat DIAGNoses 
Cushing’s syndrome. 
Carcinoma of adrenal cortex. 
Dr. Diacnoses 


Hyperplasia of the adrenocortical cells. 
Addison’s disease? 


Hypertensive heart disease. 
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Anatomica, Diacnoses 


Adenocarcinoma of left adrenal gland, with 
metastases to the liver, lung and bronchial 
lymph nodes. 

Atrophy of right adrenal gland. 

Central necrosis of liver. 

Pulmonary edema, moderate. 

Hydrothorax, bilateral. 

Cardiac hypertrophy, hypertensive type. 

Peripheral edema, moderate. 

Hirsutism. 

Atrophy of skin and muscles. 

Operation: perirenal air injection, left. 

Mediastinal emphysema. 


Discussion 


Dr. Matitory: The post-mortem examination 
answers some of the questions, but many others 
are unanswered. 

The primary finding was a large tumor, weigh- 
ing 180 gm., in the left adrenal gland. This was 
cortical in type. It was a malignant tumor and 
had caused a large metastasis to the right lobe of 
the liver and also small metastases in the lungs and 
bronchial lymph nodes. One of the interesting 
findings was the size of the right adrenal gland, 
which showed extreme atrophy, weighing only 1.8 
gm. One adrenal gland was completely replaced 
by tumor, and the other extremely atrophic. | 
think that that probably explains fairly well this 
queer combination of evidence of hyperactivity 
and subactivity of the adrenal cortex at the same 
time. 

We were limited by the autopsy permission to 
an abdominal incision, so I cannot tell you about 
the parathyroid or pituitary glands. We were un- 
able to find any recognizable trace of ovary. 
There certainly could not have been any ovarian 
tumor. The heart showed moderate hypertrophy 
and slight coronary disease. The lungs showed 
a moderate amount of emphysema. The one other 
finding that may have been influenced by some of 
the metakolic conditions was a rather severe ex- 
tensive central necrosis of the liver. It is not 
possible to say how long it had existed. I think 
it was probably a matter of only a few days before 
death, but perhaps the final hemorrhages can be 
explained that way. I doubt if it was of long 
enough duration to have caused the consistently 
low serum protein. 

Dr. Avsricut: How about the muscles? 

Dr. Mattory: They were extremely atrophic. 

Dr. Arsricut: No scar tissue? 

Dr. No, 


Dr. Fremont-Samitu: Do you think the air 
injection was the cause of death? 
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Dr. Mariory: 1 do not believe so. Several days 
had intervened. There was detectable emphysema 
in the mediastinum at the time of autopsy, but 
that had nothing to do with the patient's death. 

Dr. Asricit: How about the smooth muscle 
in the adrenal glands? 

Dr. Matztory: I looked at that with interest 
but could not make out anything wrong with it. 
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CASE 29322 


PRESENTATION OF CASE 


First admission. A twenty-seven-year-old wom- 
an entered the hospital complaining of chest pain. 

The patient had felt perfectly well until one 
and a half years before admission, when suddenly 
a severe pain developed in the chest immediately 
to the left of the sternum at the level of the third 
interspace. It was an aching pain that occasional- 
ly radiated to the left neck and was aggravated by 
deep breathing, sneezing and coughing. At night 
it was severest, and frequently awakened the pa- 
tient. The attack lasted only two or three days, 
but during the ensuing months there was an occa- 
sional mild ache in the same location. 

One evening five months before admission the 
severe pain returned, and in the morning, numb- 
ness had developed in the left chest and arm and 
the patient found that she was unable to move the 
trunk, left arm or head. Her physician could 
detect nothing abnormal on physical examination, 
but suggested an x-ray film of the chest; this advice 
was not followed. Within the next few days the 
pain and numbness dwindled, and at the end of a 
week the patient returned to her work as a ste- 
nographer. During the next three weeks a dry 
cough came and went, and in the fourth week 
the pain disappeared completely. Three months 
later the symptoms recurred, and the patient 
began to suffer from anorexia, nervousness and 
fatigue, and weight loss became perceptible. 
Again the pain disappeared within a few days, 
but returned in its severest form one month be- 


fore admission. Its characteristics were always the ° 


same, but in addition it was aggravated by lying 
on the left side and was eased somewhat by resting 
on the opposite side. Three weeks before admis- 
sion a chest plate taken at an outside institution 
showed a definite abnormality in the left chest. A 
week later the patient contracted a sore throat 
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and head cold, accompanied by dull pain in the 
left side of the chest. She went to bed. Her 
temperature was normal each morning but rose 
to 99.2°F. each afternoon. During the next few 
weeks a dry cough developed but discomfort was 
experienced only on deep breathing. At no time 
had there been hoarseness, sputum, hemoptysis or 
night sweats. A loss of 12 pounds had occurred 
in the previous four months. 

At the age of two the patient had suffered from 
influenza complicated by pneumonia. In the next 
year a swelling developed in the left side of the 
neck; this finally ruptured and drained. Her 
tonsils and adenoids had been removed when she 
was seven years old. In general the patient con- 
tracted three colds a year, which usually were ac- 
companied by a sore throat and lasted two or 
three weeks. Her father had died of rheumatic 
heart disease at the age of twenty-six. 

On examination the patient was well developed 
and somewhat emaciated but in no apparent dis- 
tress. An 8-cm. vertical scar was present on the 
left side of the neck, starting just below the ear. 
The tonsils and uvula were absent. The chest 
was symmetrical, with a questionable lag on the 
left. At the level of the second and third ribs on 
the left side and extending from the midline later- 
ally for 6 cm. there were slight percussion dullness, 
increased tactile fremitus and slightly decreased 
breath sounds. The dullness blended with the 
cardiac area below. There was some doubt about 
these abnormalities for they could not be detected 
by other examiners with any consistency. Examina- 
tion of the heart, abdomen and nervous system 
was normal. 

The blood pressure was 120 systolic, 74 diastolic. 
The temperature swung between 98 and 1005°F., 
the pulse averaged 90, and the respirations were 
normal. 

Examination of the urine was negative. ‘The 
blood showed a red-cell count of 4,500,000, with a 
hemoglobin of 13.5 gm., and a white-cell count 
varying between 7000 and 14,000, with 75 per cent 
neutrophils. The blood Hinton test and exam- 
ination of the stools were negative. No tubercle 
bacilli could be found in the gastric washings. 
The tuberculin test in a dilution of 1:10,000 was 
negative, but in a dilution of 1: 1000 there was a 
2-cm. area of erythema in thirty-six hours that in- 
creased to 3 cm. in forty-eight hours, with a 2-cm. 
ring of induration. 

X-ray films of the chest showed a 6-by-5-cm. 
oval mass with flamelike excrescences at the left 
hilus, and a lateral film placed it in front of the 
hilus. The hilar shadows themselves seemed nor- 
mal in size, shape and position, and the lungs were 
otherwise clear. The chest films taken three weeks 
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before in another institution were said to have 
shown a fairly smooth-bordered triangular mass, 
5 cm. wide, extending out from the left hilus. 
An intravenous pyelogram revealed nothing ab- 
normal. 

During hospitalization the patient received 
1800r of x-ray therapy front and back, directed 
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DirrerentiaL Diacnosis 


Dr. Heven Pitraan: Have we the x-ray films? 
Dr. Mitrorv Scuvutz: This is the film (Fig. 1) 
taken at the first admission. It is somewhat over- 
exposed but shows the triangular area of density 
arising inthe left hilus. The ribs are intact 


Ficure 1. Roentgenogram of Chest. 


toward the left hilus, over a seven-day period. 
Two days later she was discharged to the Out 
Patient Department. 

Second admission (three weeks later). In the 
interval the patient remained in bed except for 
visits to the Out Patient Department. Her tem- 
perature had varied between 99.6 and 101.0°F., 
and she was always aware of pain, although it 
was not sharp unless she took a deep breath, 
sneezed, lay on the left side or sat straight up. 

A chest film taken two weeks after completion 
of the x-ray therapy showed that the lesion had 
not responded; indeed, the examiner believed it 
to be somewhat larger. 


On the tenth hospital day an operation was per- 
formed. 


and there is no fluid in the chest. The next film 
was taken after she had received 1800r, and the 
lesion, if anything, is larger than in the one taken 
before radiation. In the lateral film the lesion is 
at the base of the upper lobe and extends almost 
to the anterior chest wall. 

Dr. Pitraan: Do you think it arises in the 
mediastinum ? 

Dr. Scuutz: No; | think it arises in the hilus. 

Dr. Pirrman: From the record alone, before 
seeing the x-ray films, I thought that the lesion 
was mediastinal. I shall have to change my ideas. 

This is a story of sudden onset followed by 
acute attacks with remissions of one and a half 
year’s duration in a twenty-seven-year-old woman. 
There is a definitely positive tuberculin test, which 
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I am inclined to accept as a fact but not to relate 
to the present lesion. I think that a positive tuber- 
culin test in a dilution of 1: 1000 in a twenty-seven- 
year-old person occurs often enough so that we 
cannot put too much faith in its having anything 
to do with this lesion. 

Going back to the childhood of this patient, the 
influenza, the pneumonia and the swelling in the 
neck are closed episodes. 1 do not believe they 
had anything to do with the present illness. 

There are queer neurologic findings. Five 
months before admission the pain in the chest re- 
turned with numbness of the left chest and arms 
and the patient was unable to move the trunk, left 
arm or leg. This was probably not due to neuro- 
logic disease. 1 think she had pain and was un- 
able to use them for that reason. There is no 
other evidence suggesting involvement of the nerv- 
ous system. 

Then we come to the time of admission, when 
the patient was running a low-grade fever, with 
slight leukocytosis, a positive tuberculin test, chest 
pain, and very questionable physical findings, 
which I think are reasonably consistent with the 
x-ray films. At no time did she have hoarse- 
ness, sputum or hemoptysis. She had lost 12 
pounds in the previous four months, and it is 
stated that more than a year ago the patient began 
to lose her appetite. Whether she lost her appe- 
tite from this process, whether it was enough of 
a process to make her lose weight or whether she 
lost weight merely because she lost her appetite, 
I cannot say. 

What are the things that could cause a lesion 
of this sort in the chest? We think of infec- 
tions, and of course we think first of tuberculosis. 
I am disregarding tuberculosis as being of prob- 
able importance here. She had signs that are con- 
sistent with an infection, but I think it was sec- 
ondary to the process in the lung —- whatever it is. 
The first time she noticed any fever was shortly 
before she came into the hospital, when it went 
to 99°F., and in the hospital it rose to 100.5, which 
is not convincing. She had a leukocytosis, which 
is consistent with infection. The fact that the pain 
came and went is not helpful, because what evi- 
dence we have does not show that the lesion be- 
came larger, and it does not appear to be the kind 
of lesion in which recurrent episodes of bleeding 
cause pain from pressure. 

Finally we come to new growth, which deserves 
serious consideration. It is quite obvious that that 
is what they were looking for when the patient 
was on the ward. They were thinking of metas- 
tasis from a hypernephroma, I assume, when they 


did a pyelogram. Then the question of lymphoma 
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probably arose. She was, however, given much 
more than a lymphoma dose of radiation. Eight- 
een hundred roentgens is more than enough to 
knock out a lymphoma or any of that group, al- 
though Dr. Holmes told me yesterday that there 
have been one or two lymphosarcomas that have 
remained unchanged with that degree of radiation. 

If this was in the lung root, which I believe it 
was, we have to think seriously of carcinoma. 
I can recall only one case of primary bronchio- 
genic carcinoma in which the bronchus was so 
completely occluded that there was at no time any 
srutum or bleeding. That was in a patient whose 
first symptoms were those of a mediastinal syn- 
dreme from pressure, but that is certainly ex- 
tremely rare. The lesion is a little too far out to 
have been a dermoid cyst, which was my diag- 
nosis when I came in. I shall drop that idea and 
cay that it was a new growth that was infiltrating 
cutward, was increasing in size and had survived 
1800 r without shrinkage. Therefore, despite the 
feet that at no time had there been sputum or 
bleeding, I think that the most reasonable diag- 
nosis, in view of thee films, is bronchiogenic car- 
cinoma. 

Dr. Wittiam B. Breeo: Now that Dr. Pittman 
has committed herself, I should like to ask Dr. 
Schulz if he will examine these films again and 
explain why the original diagnocis by the X-ray 
Department was lymphoma. 

Dr. Scuvutz: I know the answer, but I did not 
know it when I saw these films. Undoubtedly, 
the flame-like appearance extending into the left 
lung was Dr. Schatzki’s reason for raising the 
question of lymphoma and for suggesting that a 
therapeutic trial of radiation be given. These flar- 
ing extensions of infiltration into the lung sub- 
stance are seen every now and then in lymphoma. 
When it did not respond to radiation, a malignant 
lesion primary in the bronchus was considered. 
One member of the department was rather firmly 
convinced that it was inflammatory. 

Dr. Castteman: Dr. Adams, would 
you like to comment? 


Dr. Ratpu Avams: I think that the lesion was 
not a carcinoma but was tuberculous in origin and 
that it can be classified under the general heading 
of tuberculoma. Tuberculoma, strictly speaking, 
is thought of as a circumscribed lesion without 
bronchial communication and without spillage of 
tubercle bacilli. However, there is another type of 
tuberculous lesion, to which it is hard to give a 
one-word name, that fills all the requirements of 
tuberculoma except that it is incompletely localized 
er encapsulated. In the x-ray film there seems to 
be some parenchymal involvement beyond the 
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mass itself. If I had been discussing the case I 
think I should have concluded with a diagnosis 
of tuberculoma, qualifying this term as not strict- 
ly meeting all the requirements for accurate patho- 
logical description of the lesion. 

Dr. Breep: I saw this patient two days after 
she came into the hospital. We then had the re- 
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as second.” After that I confirmed Dr. Pittman’s 
finding that there were crepitant rales above the 
heart, but I heard none toward the axilla. 

Dr. Castteman: Dr. Sweet, will you tell us of 
your operative findings? 

Dr. Rictiarp Sweet: My first knowledge of this 
patient was when I wandered into the X-ray De- 


Ficure 2. Photograph of a Cross Section of the Lung. 


port of the X-ray Department; also the house- 
ofhcers had reported dullness above the heart ex- 
tending out toward the axilla, which | was unable 
to find. Dr. Pittman, this is the patient whom | 
asked you to examine without knowing about the 
case, and you may remember that you found some 
rales above the heart. 

Dr. Pirraan: I do, Dr. Breed. 

Dr. Breepv: On April 12 1 wrote as follows: 
“Unprejudiced by knowledge of previous x-ray 
findings or physical examinations, I find absolute- 
ly nothing abnormal in general and in particular 
with relation to the chest. X-ray interpretation: 
lymphoma. From the history I should be inclined 
to put tuberculosis as first choice, and lymphoma 


partment one morning and they asked me to look 
at these plates, which were on the illuminator. 
Without knowing anything about the patient I 
said, “This is a carcinoma,” which was a rash 
statement. Then I heard the story about lym- 
phoma and the lymphoma dosage. We went into 
the matter further, and I said, “Whatever it is, 
the patient should be operated on.” 

There were two things — the sex and the age — 
“gainst the diagnosis of carcinoma. But, even in 
the absence of bloody sputum, we still entertained 
that diagnosis. I did not believe it was a tubercu- 
lema Lecause it did not have the x-ray appearance 
of those that we have observed in this hospital. 


Even at operation it looked exactly like a neo- 
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plastic infiltration of the lung — it had a nodular 
puckered appearance on the surface and was ad- 
herent to some of the pericardial fat tabs. 1 was 
convinced that I was removing a carcinoma. 


Cunicat Diacnosis 
Carcinoma of lung. 


Dr. Pitraan’s Diacnosis 
Bronchiogenic carcinoma. 


Axatromucat 


Tuberculoma of lung. 


Patnotosicat Discussion 


Dr. Castteman: The external surface of the 
lesion did present a dimpled, depressed, tirm area 
with small subpleural nodules, such as are seen 
in carcinoma. A cross section of the lung (Fig. 2) 
showed a 5-by-3-cm. lesion that was pyramidal 
shaped and composed of numerous round foci of 
caseation. There was a very dense band surround- 
ing most of the lesion but in some areas the proc- 
ess had spread in an irregular fashion to blend 
with the surrounding parenchyma. We found 
no communication with the large bronchi, but a 
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few of the small branches of the apical bronchus 
ran through the lesion. Microscopically, the tuber- 
cles were active and were separated from each 
other by broad bands of fibrous tissue. I suppose 
tuberculoma is the best name for a lesion of this 
kind, even though it was not completely encapsu- 
lated. One regional lymph node also showed 
caseous tuberculosis. 

Dr. Sweet: This case reminds me a great deal 
of certain conditions in the colon. Not long ago 
two cases with annular constricting lesions in the 
right colon were discussed in which the diagnosis 
before and at the time of operation was carcinoma. 
In both cases the lesion turned out to be tuber- 
culosis. The surgeon under such circumstances 
is undecided whether to remove the lesion or not. 
Thinking that in this case the mass was a carci- 
noma, I went ahead and did a total pneumonec- 
tomy. She made a good recovery and went home 
four weeks after operation. 

Dr. Castteman: So far as the operation is con- 
cerned, I believe that the treatment was excellent. 
Although thoracic surgeons are now performing 
more lobectomies and pneumonectomies for tuber- 
culosis, with good results, in the past tuberculomas 
were usually resected under the mistaken diag- 
nosis of lung tumor. 
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MALARIA 


A CONSERVATIVE estimate of men from Massachu- 
setts who have gone into the armed forces is ap- 
proximately 250,000. These men have been dis- 
persed to camps and schools in this country and to 
widely scattered outside areas, ranging from 
“Iceland and Alaska to numerous tropical coun- 
tries and including the fighting fronts in Africa 
and the South Pacific. A sizable number of these 
men are now in endemic and even hyperendemic 
malarious localities, and a certain percentage will 
contract malaria. The treatment of malaria in the 
field and at base hospitals is seldom adequate and 
radical cures are difficult to obtain, leading to the 
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development of chronic or latent malaria, which 
persists for varying lengths of time. Tertian ma- 
laria (Plasmodium vivax) can persist for about 
three years, malignant tertian (estivo-autumnal) 
malaria (P. falciparum) for approximately one 
year, and quartan malaria (P. malariae) for as long 
as six or seven years, after which the infections ap- 
parently disappear spontaneously.’ That these fig- 
ures need revision is shown by occasional refer- 
ences in the literature to the persistence of quartan 
parasites in adults for as long as thirty years. * A 
latent infection is usually detected in the recipient 
of a blood transfusion when the donor harbored 
the infection unknowingly. Thus, with the abili- 
ty ef malarial parasites to persist for varying 
lengths of time, one can expect to see malaria fre- 
quently in troops returning from this war. In 
World War I this problem did not develop because 
the troops fought mainly in nonendemic areas. 
In a recent report, the Medical Department of 
the Pan American Airways* states that 46 of 284 
men in Africa experienced acute attacks of ma- 
laria in spite of the fact that they were taking 
prophylactic doses of quinine. In an unprotected 
group, 87 cases of malaria developed in 100 men 
within five months. Furthermore, Coggeshall® 
writes that malaria reaches epidemic proportions 
in combat areas where control is difficult, and that 
it has been estimated that over 85 per cent of the 
men of each regiment at the fall of Bataan had 
acute malaria. Information such as this gives one 
an inkling of what to expect in returning troops. 
Fortunately there is every evidence that the 
medical personnel is being well prepared and 
equipped to deal with malaria.“ Likewise, it is 
the duty of physicians responsible for health on 
the home front to become acquainted with the 
pertinent newer knowledge about accurate diag- 
nosis and treatment of clinical malaria.’ All cases 
of malaria, military and civilian, should be report- 
ed to local and state health officials. If the cases 
occur during the summer months, and hence the 
breeding time for anopheline mosquitoes, per- 
sons with malaria and patients undergoing treat- 
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ment should sleep in adequately screened rooms 
to prevent transmission. Finally, the patient's 
blood should be examined for parasites from time 
to time, to be certain that a radical cure has been 
effected, since relapsing cases are also a source of 
parasites for transmission. 


The QAP treatment (quinine, atabrine and plas- 
mochin), which is the method of choice for 
treating acute malaria,** will be restated in the 
report on medical progress beginning in this 
issue of the Journal. Few physicians outside the 
large cities will have access to all these drugs, but 
quinine or atabrine therapy should be sufficient 
for the majority of cases. The plasmochin has 
been included in the combined treatment because 
this drug specifically affects the gametocytes of 
P. falciparum, thus preventing the transmission 
and also lowering the relapse rate of pernicious 
malaria.” Quinine or atabrine is active against 
the asexual stages of P. falciparum but fails entire- 
ly to devitalize the gametocytes. Obviously, if 
malignant tertian malaria occurs in a patient who 
will not be exposed to anopheline mosquitoes, the 
use of plasmochin is not essential. 

A patient with chronic malaria is usually more 
dificult to cure than one with a primary case. Be- 
fore a course of treatment is given, such patients 
should be allowed to go through a certain number 
of paroxysms to acquire some immunity against 
the infection.’' This procedure is dangerous, 
however, with infections due to the highly invasive 
P. falciparum, unless the blood can be 
examined daily to determine the number of para- 
sites present and hence start treatment whenever 
multiplication begins to reach a dangerous level. 
Nevertheless, acquired immunity aids in securing 
a radical cure and should be utilized whenever 
possible in treating refractory cases. 
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PREVENTION OF SHOCK IN BURNS 


Tue recent trend in the prevention and treat- 
ment of shock resulting from injuries and burns 
has been to rely almost entirely on plasma trans- 
fusions. This procedure has behind it a consider- 
able body of experimental data in animals, as well 
as a good deal of experience in clinical cases, and 
also seems to have a sound physiologic basis. 

The early use of physiologic saline solution for 
the maintenance of blood volume in an attempt 
to prevent early deaths from shock was frequently 
resorted to in the past but has now been almost 
completely abandoned. It is even considered by 
many workers to be dangerous. A recent report 
indicating that saline solution when properly used 
may be superior to plasma is, therefore, of con- 
siderable interest and may result in a revision of 
some of the current concepts on this subject. 

In a series of carefully controlled experiments, 
using standardized burns in mice, Rosenthal,’ a 
pharmacologist in the Division of Chemotherapy 
of the National Institute of Health, has studied 
the effects of various types of systemic treatment 
on the immediate mortality from the burns. The 
procedure resulted in burns that were regularly 
fatal to the mice within forty-eight hours. He 
observed no benefit from the administration of 
substances designed to maintain or increase the 
blood pressure. These included epinephrine, pos- 
terior pituitary extract, adrenocortical extract and 
desoxycorticosterone acetate. All these substances 
were given subcutaneously following the burns. 

Sodium chloride given by mouth or intraperi- 
toneally caused a significant reduction in the mor- 
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tality. Intravenous administration was less effect- 
ive, and an isotonic solution given by mouth 
was superior to hypertonic solutions. 
chloride, on the other hand, caused acceleration 
in the time of death, and when administered to- 
gether with sodium chloride, it seemed to antago- 
nize the effects of the latter. Calcium gluconate 
given orally was without effect. An isotonic glu- 
cose solution given by mouth showed only slight 
therapeutic action, whereas the administration of 
hypertonic glucose solutions or of water by mouth 
caused the animals to die sooner than the controls. 
A number of other sodium salts, including the 
acetate, succinate, bicarbonate and lactate, were 
found to be just as effective as sodium chloride. 
Of particular interest is the finding that mouse 
serum given intravenously was somewhat less 
active than equivalent volumes of physiologic 
saline solution given orally. Little effect was ob- 
served from the intravenous administration of hy- 
pertonic human serum albumin. 


Potassium 


These experiments indicated to Rosenthal that 
the acute mortality following burns in mice is 
closely related to disturbances in the sodium-potas- 
sium balance in the body, as well as to the escape 
of fluids from the circulation. The former seems 
to be more important and may be casually con- 
nected with hemoconcentration and with the other 
effects usually ascribed to the loss of fluids in the 
burned area. This supports the view maintained 
by Scudder*:* on the role of potassium as a toxic 
factor in shock, although his ideas are not general- 
ly accepted. 

Certainly these findings are worthy of caretul 
consideration. If similar results are obtained in 
large experimental animals, the application of 
these procedures to the treatment of patients scems 
warranted. If they prove to be of value in saving 
the lives of patients suffering from shock, this 
would result in the saving of large amounts of 
human plasma that are now used for this purpose. 
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MEDICAL EPONYM 


Bearp’s Disease 


A paper entitled “Neurasthenia or Nervous Ex- 
haustion” was read before the New York Medical 
Journal Association by George Miller Beard (1839- 
1883), lecturer on nervous diseases at the Univer- 
sity of New York. This paper was published in 
the Boston Medical and Surgical Journal (80: 217- 
221, 1869) and is quoted as follows: 


The morbid condition or state expressed by this 
term has long been recognized, but the special name 
neurasthenia is now, | believe, for the first time pre- 
sented to the profession. 

. .«.« | have for some time been in the habit of 
employing the term neurasthenia to express the mor- 
bid state that is commonly indicated by the indefinite 
phrase nervous exhaustion. 

The derivation of the term neurasthenia is suffi 
ciently obvious. It comes from the Greek . . . and 

: being literally interpreted signifies want of 
in nerve. 

. In regard to the pathology of neurasthenia 
we are ‘compelled, in the absence of definite knowl- 
edge, to reason from logical probability. 

My own view is that the central nervous system 
becomes dephosphorized, or, perhaps, loses some- 
what of its solid constituents; probably also under- 
goes slight, undetectable, morbid changes in its chemi- 
cal structure, and, as a consequence, becomes more 
or less impoverished in the quantity and quality of 
its nervous force. 

. Among the special exciting causes of neuras- 
thenia may be mentioned the pressures of bereave- 
ment, business and family cares, parturition and abor- 
tion, sexual excesses, and the abuse of stimulants and 
narcotics, and civilized starvation, such as is some- 
times observed even among the wealthy orders of so- 
ciety, and sudden retirement from business. 


R. W.B. 


RESOLUTION ON THE DEATH OF 
EDWARD JOSEPH LEONARD 


Dr. Edward J. Leonard, late visiting physician 
on the Medical Service of Carney Hospital, died 
on February 14, 1943, in his forty-second year, 
after an illness of many months. Dr. Leonard was 
born in Boston and was graduated from George- 
town College in 1922 and from Georgetown Medi- 
cal School in 1926. He served his internship at 
Mercy Hospital, Baltimore. Shortly after com 
pleting his internship he was appointed to the 
Out-Patient Department of Carney Hospital as 
physician to the out-patients and later was ad- 
vanced to visiting physician to the House Staff, 


\ 


In this capacity he gave generously of his time and 
was at all times conscientious and thorough in 
his duties. 

Dr. Leonard was also visiting physician to St. 
Margaret’s Hospital, where his kindness and devo- 
tion to this institution left many pleasant memo- 
ries. He was a fellow of the American Medical 
Association, the Massachusetts Medical Society, 
the Dorchester Medical Society and the John T. 
Bottomley Medical Society. He married Miss 
Marie Carey, of Dorchester, and this happy union 
was blessed with four children, all of whom are 
living. Besides his immediate family he is sur- 
vived by two sisters and two brothers. 

Dr. Leonard was a man of ability and character. 
We, who knew him, were constantly impressed 
by his never-failing pleasant personality. He 
was loyal to the highest principles of the profession 
and at all times bore himself as a true gentleman. 
His loss is mourned, not only by his intimate 
friends, but by all who came in contact with him. 


To those of us who were privileged to visit him 
in the last days of his illness, he imparted a mes- 
sage of faith and fortitude such as is exemplified 
in the words of Bryant: 


So live that when thy summons comes to join 

The innumerable caravan which moves 

To that mysterious realm, where each shall take 

His chamber in the silent halls of death 

Thou go not, like the quarry-slave at night 

Scourged to his dungeon, but sustained and soothed! 
By an unfaltering trust, approach thy grave 

Like one who wraps the drapery of his couch 

About him, and lies down to pleasant dreams, 


Be Ir Resotvev, That in the death of Dr. Leon- 
ard, the Staff of Carney Hospital and the John T. 
Bottomley Society have lost a capable member and 
friend. 

Be Ir Resotvev, That the Staff of Carney Hos- 
pital and the John T. Bottomley Society express 


their deep and sincere sympathy to the family of 
Dr. Leonard. 

Be Ir Furtruer Resorvep, That these resolutions 
be spread upon the records of Carney Hospital 
and of the John T. Bottomley Society and that 
the secretary be commissioned to send a copy to 
the family of Dr. Leonard and a copy to the New 
England Journal of Medicine. 


ON RESOLUTIONS 
John J. Todd, M.D. 

Homer L. Brayton, M.D. 
Louis F. Curran, M.D. 

F. L. Moran, M.D. 
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COMMITTEE ON MATERNAL WELFARE 


Osstetric Cast Hisrory: PrecGNancy 
COMPLICATED BY DIABETES MELLITUS 
AND AN OVARIAN CYST 


A thirty-year-old Italian housewife was first seen 
in the eighth week of her fourth pregnancy. She 
was a short, well-developed, slight woman who 
had had diabetes mellitus for nine years. She had 
also had scarlet fever and measles, and had been 
operated on for “glands in the neck” following 
the former. Her tonsils had been removed, and 
she had had an operation for a chronic sinus. Her 
periods began at sixteen; they were regular, lasted - 
only two or three days and were not accompanied 
by pain. She had had three previous pregnancies. 
The first went to full term and ended in a macer- 
ated fetus. The second ended in a spontaneous 
abortion at eight weeks, which required curettage. 
The third pregnancy terminated in spontaneous 
labor at about thirty-nine weeks; the fetus, which 
weighed 9 pounds, 14 ounces, was macerated. 

On examination, the fundus was anterior and 
enlarged, being consistent with a pregnancy of 
eight weeks; two tumors were palpated—one a 
fibroid about as big as a plum, and the other an 
ovary about the size of a tennis ball. It seemed 
advisable to remove these tumors, particularly the 
one thought to be ovarian because of the possi- 
bility of strangulation. At operation under spinal 
anesthesia an ovarian cyst with a thin wall and 
about the size of a tennis ball was excised. A 
round fibroid that arose from the fundus on the 
left and was somewhat larger than a golf ball, with 
a moderately broad pedicle, was also removed. The 
abdomen was closed in layers. Convalescence was 
afebrile. Some flowing began on ihe sixth post- 
operative day and continued, with clots but no 
hemorrhage, off and on for four days. 

Before the patient left the hospital, examination 
revealed that the uterus had spontaneously mis- 
carried. 

The pathological report was as follows: corpus 
luteum of pregnancy, simple cyst of ovary and leio- 
myoma. 

This patient subsequently became pregnant, was 
delivered by cesarean section at about thirty-seven 
weeks and has a living child. 


Comment. This case illustrates the danger of 
removing an ovarian cyst that contains the corpus 
luteum of pregnancy. Undoubtedly, removal of 
the ovary initiated the abortion. Had the opera- 
tion been deferred until the pregnancy had ad- 
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vanced to the fourteenth week, it is unlikely that 
abortion would have followed. 

Tumors on pedicles recognized during preg- 
nancy had best be removed because of the fear of 
strangulation, and their early removal in the ab- 
sence of strangulation carries little hazard. If re- 
moval is deferred, strangulation may occur at any 
time; furthermore, the removal of unstrangulated 
tumors late in pregnancy is much more serious 
and also technically more difficult than early in 
pregnancy. It is wiser, however, not to remove 
ovarian tumors until well after three months, 
unless strangulation occurs, because of the possi- 
bility that the corpus luteum of pregnancy is con- 
tained in the involved ovary. 


DEATHS 


CAMPBELL —C. MacFie Campsect, M.D., of Cam- 
bridge, died August 7. He was in his sixty-seventh year. 

Born in Scotland, Dr. Campbell received his degree 
from the University of Edinburgh Faculty of Medicine 
before coming to the United States in 1904. Among the 
positions he held were those of assistant physician at 
Bloomingdale Hospital, White Plains, New York, and 
associate professor of psychiatry at Johns Hopkins Hospi- 
tal, Baltimore, from 1913 to 1920. He was professor of 
psychiatry at Harvard from 1920 until his death. He had 
served as president of the American Psychiatric Associa- 
tion. He was a member of the Massachusetts Medical 
Society, the American Medical Association, the Amer- 
ican Neurological Association and the American School 
Hygiene Association. 

A son, three daughters and a sister survive. 


HIART — Henry B. Hart, M.D., of Sarasota, Florida, 
died July 13. He was in his seventy-third year. 

Dr. Hart received his degree from Bowdoin Medical 
School, Maine, in 1899. He was a member of the Mas- 
sachusetts Medical Society and the American Medical 
Association. 

His widow, a son and a daughter survive. 


HARTMAN — Gustave Hartman, M.D., of Lynn, died 
August |. He was in his sixty-seventh year. 

Dr. Hartman received his degree from the Jefferson 
Medical College of Philadelphia in 1904, and served his 
internship at the Harrisburg Hospital, Pennsylvania. He 
was a member of the Massachusetts Medical Society and 
the American Medical Association. 


KENT —Rarcen P. Kent, M.D., of Attleboro, died 
August 5 at his summer home in Oak Bluffs. He was 
in his sixty-fourth year. 

Dr. Kent received his degree from Harvard Medical 
School in 1904. He was a member of the Massachusetts 
Medical Society and the American Medical Association. 

His widow and a son survive. 


MISCELLANY 


MISCELLANY 


MASSACHUSETTS DEPARTMENT 
OF PUBLIC HEALTH 


Résumé or CoMMUNICABLE Diskases IN MAssacnusetts 
For June, 1943 


Diseases June Seven-Year 
1943 1 EDIAN 
Anterior poliomyelitis ..... 2 0 2 
Dysentery, bacillary .............. 2 2 » 
German measies .................. 3685 1327 153 
Meningitis, meningococcal ........ % 16 13 
Meningitis, other forms ....... il 
Meningitis, undetermined ...... 2 0 bd 
610 1326 877 
Pneumonia, lobar ........... .... 200 14 2% 
Salmonella infections .......... & 
Tuberculosis, pulmonary ........ 3 312 275 
Tuberculosis, other forms ......... 26 23 36 
Typhoid fever 4 


*Pfeiffer-bacillus meningitis only other form reportable previous to 1941. 


Comment 


Meningococcal meningitis continues to hold attention, 
The drop in cases commented on in May did not persist, 
since a rise of 2 cases occurred in June. Scarlet fever, 
however, showed a notable drop (506 cases); nevertheless, 
it was still at almost exactly double the seven-year median 
figure. Both measles and whooping cough showed a 
marked decline in the number of cases. 

Rabies in animals was at an all-time low. Only one 
rabid dog was reported in the first six months of the 
year. The only control measure in prevalent use is anu. 
rabic inoculation of dogs. 

Geographical Distribution oj Certain Diseases 

Anterior poliomyelitis was reported from: Amberst, |: 
Springfield, 1; total, 2. 

Diphtheria was reported from: Boston, 1; Brookline, 1; 
Dedham, 1; Merrimac, |; Somerville, 1; Waltham, |; 
Woburn, 1; total, 7. 

Dysentery, bacillary, was reported from: Fort Banks, 1; 
Holyoke, 1; total, 2. 

Encephalitis, infectious, was reported from: Holyoke, 1; 
Marlboro, 1; Quincy, 1; Watertown, 1; total, 4. 

Leprosy was reported from: New Bedford, 1; total, 1. 

Malaria was reported from: Fort Banks, 9; Fort Dev. 
ens, 2; Northampton, 1; total, 12. 

Meningitis, meningococcal, was reported from: Acton, |; 
Auburn, 1; Boston, 36; Brockton, 1; Cambridge, 2; Camp 
Edwards, 12; Camp Myles Standish, 2; Chelsea, 1; Chelsea 
Naval Hospital, 2; Clinton, 1; Everett, 1; Fall River, ?; 
Fitchburg, 1; Fort Banks, 3; Greenfield, 1; Hanover, 1; 
Hardwick, 1; Holden, 1; Holyoke, 1; Lakeville, 1; Leom- 
inster, 1; Lowell, 1; Lynn, 1; Melrose, 1; Natick, 1; 
New Bedford, 1; New Braintree, 1; Newton, 1; Rock- 
port, 1; Salem, 1; Somerville, 3; Southbridge, 1; Spring- 
field, 1; Wakefield, 1; Waltham, 2; Wareham, 1; Worces- 
ter, 5; total, 96. 

Meningitis, other forms, was reported from: Boston, 2; 
Lynn, 1; Malden, 1; Spencer, 1; Springfield, 1; Wakefield, 
1; Worcester, 1; total, 8. 

Meningitis, undetermined, was reported from: Quin- 
cy, 1; Worcester, 1; total, 2. 
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Salmonella infections were reported from: Boston, 1; 
Haverhill, 1; Holyoke, 1; Medford, 1; total, 4. 

Septic sore throat was reported from: Boston, 6; Mari 
on, 1; Wakefield, 1; Williamstown, 1; total, 9. 

Tetanus was reported from: Brockton, 1; total, |. 

Trichinosis was reported from: Boston, 1; total, 1. 

Typhoid fever was reported from: Boston, 1; Brock- 
ton, 1; Chelmsford, 1; Haverhill, 2; Norwood, 1; Quincy, 
1; Winthrop, 1; total, 8. 

Undulant fever was reported from: Adams, 1; Dart- 
mouth, 1; Hopkinton, 2; Ipswich, 1; Rockport, 1; total, 6. 


CORRESPONDENCE 


A PHENOL SOLUTION FOR THE 
TREATMENT OF TRICHOPHYTOSIS 
(“ATHLETE'S FOOT”) 


To the Editor: About one and a half years ago, Francis 
(J. A. M. A. 117:1973, 1941) advocated the use of a mix- 
ture of phenol and camphor for the treatment of “ath- 
lete’s foot.” He warned that the mixture was caustic 
when applied to wet surfaces, and subsequent statements 
by others have indicated that it is too caustic for general 
use. After having been frequently afflicted with typical 
“athlete's foot” for many years, | concocted in 1930 a so- 
lution, also containing phenol, that has proved net only 
completely effective in combating this infection but also 
harmless even when applied to wet skin. The formula 
is as follows: 


Phenol crystals (melted) 2 ce. 
Ethyl alcohol (95 per cent) 2 «é. 
Glycerin 4 ce. 


The solution is applied by thoroughly rubbing the at- 
fected region with the end of a finger kept wet with the 
solution. The application is usually made twice daily, 
night and morning. In mild cases one application daily, 
or even less often, has sufficed. It can safely be made, 
and is probably most effective, immediately after the feet 
and lesions have been washed with soap and water. Itch- 
ing is almost at once overcome by the first application. 
After the lesion has healed, an application once a weck 
should be continued. Otherwise, in my own case, the 
condition recurs, sometimes within a few weeks. This 
may be because of reinfection, or of failure of the solu- 
tion to kill spores. However, cure is so easily accom- 
plished that many may prefer to await definite signs of 
recurrence, and then to repeat the treatment. 

In mild cases healing is complete within a week; in 
severe cases within about three wecks. The surrounding 
skin never shows signs of damage, although it is always 
covered with some of the solution. Nor does the solution 
affect the finger that repeatedly applies it. Evidently the 
phenol does not penetrate deeply while still in high con- 
centration. 

The bottled solution retains its potency for at least two 
years. | have found that the effectiveness of the solution 
is almost, if not entirely, abolished when the amount of 
phenol is reduced by one half. 


Freverick H. Vernorrr, M.D. 


395 Commonwealth Avenue 
Boston 
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BOOK REVIEWS 


Practical Swrvey of Chemistry and Metabolism of the Skin. 
By Morris Markowitz, M.D. 8°, cloth, 196 pp. Philadel- 
phia: The Blakiston Company, 1942. $3.50. 


The study of the chemistry and the metabolism of the 
skin is a comparatively new field. Since Markowitz’s 
book is the first in the English language dealing with the 
subject, it will be welcomed by everyone interested in 
this field. 

A great deal of useful information is contained in this 
book despite its small size. Brevity is, in some instances, 
an advantage of the book because, by being brief, the 
author restricts himself to the presentation of essential 
facts. Some subjects, however, are treated too sketchily. 
The discussion of the blood chemistry of the xanthoma 
group, for instance, is inadequate. Some important chem- 
ical studies, like those by Nathan and Stern and by Dérf- 
fel concerning the electrolyte content of the skin in vari- 
ous dermatoses, are not even mentioned. Occasionally, the 
author in striving for brevity is too dogmatic, as, for ex- 
ample, in the statements that in the blood serum of 
patients with urticaria the nonprotein nitrogen is increased 
above normal and the chlorides are decreased and that 
in alopecia areata the serum cholesterol is decreased. In 
several instances the author breaks his stated resolution 
to omit hypotheses. He even discusses subjects entirely 
unrelated to dermatology, such as the clotting of the blood 
of Crustacea, the difference between Gentile and Jewish 
blood, and congenital (fecal) steatorrhea to which he de- 
votes a “chapter.” 

The extensive bibliography is a valuable part of the 
book. Its value would have been still greater if the ti- 
tles of the quoted papers were given in all instances. The 
foreign references, unfortunately, contain literally hun- 
dreds of typographical errors. 


American Jewish Physicians of Note: Biographical 
sketches. By Solomon R. Kagan, M.D. 8°, cloth, 304 pp., 
with 129 portraits. Boston: Boston Medical Publishing 
Company, 1942. $5.00. 


This book, a series of three hundred and sixteen brief 
biographical sketches, some of which are illustrated with 
portraits, is a supplement to the two editions of the 
author's previous volume, Jewish Contributions to Medi- 
cine in America, published in 1934 and 1939. A “Medi- 
cal Chronology,” from 1887 to 1942, is incorporated as an 
appendix. The subjects are well chosen, including such 
distinguished names as Isaac Hays, Abraham Jacobi, Simon 
Baruch, Samuel James Meltzer, Frederick Forchheimer, 
Howard Lilienthal, Max Einhorn, Simon Flexner, Milton 
Joseph Rosenau, Leo Loeb, Joseph Bolivar De Lee, Bela 
Schick and Morris Fishbein. The work is an impressive 
tribute to the contribution of the intellectual Jewish race 
to the progress of medical science in America. Perhaps 
the work might be made more useful and valuable by 
arranging the biographies alphabetically. 


The Hand: Its disabilities and diseases. By Condict W. 
Cutler, Jr. M.D. 8°, cloth, 572 pp., with 274 illustrations. 
Philadelphia and London: W. B. Saunders Company, 
1942. $7.50. 


In this book the author has made the ambitious attempt 
to discuss every injury and disease that may result in dis- 
ability of the hand. With his wide experience in the 
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treatment of functional disturbances of the hand, the 
author has come closer to his aim than have the authors 
of most treatises. A more closely knit and a more use- 
ful reference book would have resulted if he had devoted 
his attention only to those things that are commonly 
seen and are known to result in serious disability. The 
chapters on acute infections and acute injuries are excel- 
lent; however, there is marked disproportion in the em- 
phasis given to other conditions. Unknown and rarely 
seen diseases are described at length, whereas infantile 
paralysis and chronic arthritis are dismissed with a few 
paragraphs. Although great manual disability often re- 
sults from these latter diseases, apparently the author 
is ignorant of this and of the voluminous literature that 
has been written on the rehabilitation of the hand fol- 
lowing these diseases. 

The illustrations are clear and, for the most part, well 
chosen. All but a few of them, however, have been bor- 
rowed from the writings of other men. A much strong- 
er and more interesting book would have resulted if the 
author had drawn more on his experience and had sup- 
plemented this with illustrations of his own. Each chap- 
ter has a fairly complete bibliography of pertinent litera- 
ture. 

This treatise should prove to be a useful reference 
book to surgeons who are called on to treat disabilities 
of the hand. 


Gynecology, with a Section on Female Urology. By 
Lawrence R. Wharton, M.D. 8°, cloth, 1006 pp., with 
444 illustrations. Philadelphia and London: W. B. 
Saunders Company, 1943. $10.00. 

This book is divided into sixty-five chapters, a number 
of them being preceded by a synopsis, and cach being 
followed by an essential bibliography. 

The chapter on anatomy is well done; its illustrations 

have been borrowed largely from other works, but were 
wisely chosen. The chapter on embryology is concise 
and clear; the subject of female hormonology is brought 
up to date, and as here presented is readily within the 
grasp of the medical student. Twenty-seven pages are 
devoted to menstruation; functional uterine bleeding and 
hyperplasia of the endometrium are fully discussed, and 
dysmenorrhea is extensively covered from the standpoint 
of etiology and of treatment, conservative treatment being 
emphasized. The treatment of the menopause, both 
natural and artificial, receives due consideration. A 
chapter is given over to the sympathetic nervous system 
in gynecology and female urology, and the operation of 
presacral neurectomy is clearly illustrated. The injuries 
of childbirth are graphically explained, their nonopera- 
tive and operative treatment are described, and methods 
of operation are suggested; those advocated by George 
Gray Ward receive considerable prominence. The im- 
portance of free dissection and the use of fascial struc- 
tures are emphasized, both in the text and the illustra- 
tions. 
The author assigns 32 pages to uterine prolapse. Here 
special emphasis is placed on four methods, namely, the 
interposition operation, the Ward modification of the 
Mayo vaginal hysterectomy, Richardson’s composite op- 
eration, the parametrial fixation, or the Manchester opera- 
tion. Misplacements of the uterus are treated conserva- 
tively in uncomolicated cases, whereas suspension opera- 
tions, of which a number are described, are reserved for 
complicated ones. 
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The newer methods of treatment in pelvic infections — 
gonorrheal, tuberculous and puerperal — are extensively 
discussed and illustrated. Diseases of the vulva, the 
vagina and the uterine cervix are well brought out, 
with a chapter on pruritus. Genital fistulas, both uri- 
nary and fecal, are mentioned, and a plan for their re- 
pair is satisfactorily outlined, 

The section on carcinoma of the cervix, which com- 
prises its classification, histology, diagnosis and treat- 
ment, is especially well done, and treatment of carcinoma 
of the cervix in pregnancy is in accord with recent views. 
Sixty-four pages concern diseases of the uterus, myomas 
being freely discussed and illustrated, and uterine sarcoma 
receiving due consideration. In the management of car- 
cinoma of the endometrium, panhysterectomy, with re- 
moval of the adnexa and a cuff of vagina, is recommend. 
ed, whereas irradiation is reserved for poor surgical risks. 
Irradiation before surgery is advised whenever feasible, 
since many patients are thereby so improved that opera- 
tion becomes possible. It is used postoperatively as in- 


There is a chapter on hysterectomy, abdominal and 
vaginal, in which the technic of abdominal hysterectomy 
is profusely illustrated. Individualization of cases is rec- 

, and a conservative approach is advised in the 
choice between supracervical hysterectomy and pan- 
hysterectomy for benign uterine lesions. Diseases of the 
fallopian tubes are adequately described in a separate 
chapter. 

A great deal of space is given to tumors of the ovary. 
The historical section makes interesting reading, the 
common rare tumors are described, and the classification 
given is simple and easily comprehensible. 

All the known tests and methods of treatment in con- 
nection with sterility are thoroughly explained, and in- 
cluded is an 18-page chapter on abortion, not commonly 
found in the average textbook on . There can 
be no valid objection to its inclusion, since the gynecolo- 
gist is constantly called on to treat abortion. In_ this 
book it is covered as completely as it is in most books on 
obstetrics. 

A favorable impression is gained from the interesting 
chapter on postoperative care, and the gynecological part 
of the book is concluded by a discussion of the normal 
hygiene of healthy women. 

The second section covers anatomy and methods of 
urologic diagnosis, and the relation of the urinary organs 
to the pelvic organs is stressed. In the description of 
cystoscopy, the Kelly air cystoscope is used. It is true 
that this method, developed at the Johns Hopkins Uni- 
versity School of Medicine, is still extensively employed 
there for examination of the bladder and catheteriza- 
tion of the ureters, but most investigators trained else- 
where prefer the water cystoscope, realizing that the 
lithotomy position employed with the water cystoscope 
is more comfortable for the patient than is the knee-chest 
position in which she is placed when the air cystoscope 
is used. This section on urology is complete and well 
illustrated, and may serve as ready reference. 

There is but little in this book with which the teacher 
of gynecology would not agree. It is well prepared and 
illustrated and should be easily understood by the medi- 
cal student. For the general practitioner it affords a ready 
reference to the important problems of g) , in- 
cluding female urology, and it deserves a place in the 
library of the specialist. 
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Blood Substitutes and Blood Transfusion. Edited by 
Stuart Mudd, M.D., and William Thalhimer, M.D. 8°, 
cloth, 407 pp., with 97 illustrations, 6 charts, 60 tables and 
6 graphs. Springfield, Illinois: Charles C Thomas, 1942. 
$5.00. 


This book is a compendium of work presented at a 
symposium in 1941. The preliminary discussions of the 
pathologic physiology of shock consist of reports of ex- 

imental observations by several authorities. These are 
well-known studies but in fragmentary form and not 
meant to be comprehensive; rather they are introductory 
to the many other chapters of the book concerned with 
methods of blood-volume restoration. These chapters 
therefore are not of too great importance in themselves 
because they are so incomplete and by no means up to 
date. 

The various succeeding chapters contain a large amount 
of detailed technical information on the preservation, 
storage, freezing and drying of plasma, which should be 
useful to hospitals, defense centers and so forth. How- 
ever, they are not especially useful for the individual 
clinician. 

There are many good discussions of the chemistry and 
separation of plasma proteins. A report of preliminary 
work on hemoglobin as a plasma protein substitute is 
presented. The preliminary clinical testing of beef al- 
bumin encouraging enough to warrant further trial is 
recorded, but the results of more recent trials are not 
available. Early reports of the utilization of casein di- 
gests to form plasma protein are to be found in the dis- 
cussion, but these have been greatly supplemented in the 
current surgical literature. The necessity for good large- 
scale methods of providing adequate supplies of properly 

plasma or effective plasma substitutes is stated 

from the civilian and military points of view. There is an 

excellent discussion of bacteriologic involved 

in the collection and storage of whole plasma. Likewise, 

the problems of storage of whole blood are described, in- 

cluding the biochemical, morphologic and 
discussion of 


universal donors, of neutralizing antibodies, 
of improved methods for typing serum and of the Rh 
factor. 

The clinical reports on the use of stored plasma lend 
credence to the general knowledge that the various kinds 
of stored plasma are safe to give. Practical problems are 
discussed in case reports. Because of the detailed tech- 
nical information, the book should be useful for persons 
or institutions interested in establishing a blood bank 
or plasma supply. And it should be helpful to physi- 
cians or surgeons because it presents a good outline 
of the problems of blood substitutes and because it 
gives a good discussion of methods to establish the com- 
patibility of whole blood. It contributes little to a con- 
sideration of the shock problem or of the usefulness of 
blood substitutes in shock since most of the reports are 
too preliminary and there are no extensive clinical or 
exnerimental data. 

In general, this book has the faults and advantages 
of a compendium. It is uneven — many sections bear 
little weight because of the preliminary nature of the 
reports, and many sections are of interest to a few only 
because of their technical character. On the other hand, 
it has the advantages of containing a good deal of in- 
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reading the appropriate section. 


Diseases of the Skin. By Frank Knowles, M.D., Edward 
F. Corson, M.D., and Henry B. Decker, M.D. Fourth 
edition. 8°, cloth, 621 pp., with 272 illustrations. Phila- 
delphia: Lea and Febiger, 1942. $7.00. 

In the fourth edition of this textbook, Drs. Edward F. 
Corson and Henry B. Decker have been added as co- 
au 

The book begins with an introductory chapter dealing 
with the anatomy, physiology, diagnosis and therapy of 
skin diseases. Fourteen chapters describing the various 
classes’ of cutaneous disease, with a discussion on new 
conditions, under twenty-seven additional headings, have 
been added in this edition. A short reference to vita- 
mins in relation to skin diseases and the use of sulfona- 
mide drugs in therapeutic measures are included in the 
i cha 


introductory chapters. 

Tropical skin diseases are discussed, and the chapter on 
the treatment of syphilis is especially valuable to the gen- 
eral practitioner since practical plans for the therapy of all 
stages of the disease are presented in detail. 

The book, although relatively small for a textbook, 
furnishes a description of all the skin diseases in a more 
concise form than is found in the larger textbooks on 
dermatology. 

The bibliography consists of a limited number of refer- 

The photographs are unusually clear, but there is a lack 


‘ of histologic plates, which many readers are especially 


interested in today since dermatopathology is stressed 
recommended as 


Mark Pfeiffer, M.D. By John Weld. 8°, cloth, 324 pp. 
New York City: Charles Scribner's Sons, 1943. $2.75. 

This is a novel of a young doctor from the Middle 
West who gets his final training in Chicago and marries 
a wealthy, snobbish, unprincipled woman in place of a 
fine nurse, his first choice. Finally the marriage breaks 
up, as it was bound to do, and he returns to his first 
love. This is a rather straightforward, simply written 
novel with a medical background. The characters are 
not particularly well drawn and the story is one thet will 
not excite interest. There is too much emotionalism, 
drinking, marital infidelity and bad language. 

Of slight interest to doctors, however, is the depiction 
of Howard Kendrick, a neurosurgeon from Boston. This 
The hero of the book comes to work with Kendrick for 


man behind Cushing’s mannerisms. The hero of the 
story is impressed by Kendrick’s character and his future 
life is guided by what he unconsciously absorbed under 
Kendrick’s tutelage. As this book is dedicated to Dr. 
ful to the author, as a former student of Dr. Cushing. 


(Notices on page vit) 
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as 
the 
ical $ and wi parucu the 
practitioner of medicine because it gives the necessary 
information in a readable, concise form. 
special aspects of blood type in whole-blood transfusion 
is extremely valuable, and, includes a consideration of 
a year, and in wing chapters ¢ are remarks 
and some action characteristic of one aspect of Cushing's 
life; however, the author has missed much of the real 


